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STRENGTH 
STEELS 


... but one does more! 


HERE you see two pieces of steel. 
They are the same size, the same 
shape, the same weight. Although 
they look exactly alike, one of 
these steels is far more valuable— 
in terms of what it can do. 

It’s the piece on the right—one 
of the U-‘S‘S High Strength Steels 
—and it has greater strength than 
the ordinary carbon steel shown 
on the left. This means that with 
USS High Strength Steel you 
can reduce the weight of a rail- 
road car, a truck, a bus, or of 
many other steel products... 
without reducing their strength. 

US'S High Strength Steel in a 
4" thickness can frequently be 
substituted in a design which uses 
3” ordinary carbon steel, without 
sacrificing strength in the equip- 
ment. 

Or—you can work it this way. 
Simply use U-S‘S High Strength 
Steel in the same thickness as 


ordinary carbon steel. Then, 
equipment will be stronger and 
more rugged .. . but it will weigh 
no more! 

Furthermore, one of these high 
strength steels—U-S‘S Cor-TEN 
—has high resistance to atmos- 
pheric corrosion—4 to 6 times 
that of plain steel. Think what 
this means in increased life! 

Very fine, you say, but what 
will all this cost? Well, here’s the 
real pay-off. Surprisingly enough 
the products improved with U-S‘S 
High Strength Steels usually cost 
no more . . . because pound for 
pound the steel does more. Its 
slightly higher initial cost per 
pound is often offset by the fact 
that less steel is needed. And, in 
the long run, many products made 
from these better steels actually 
cost less because they last longer, 
and are cheaper to operate and 


Developing special steels for special customer needs is an important job of United States Steel metallurgists and 
engineers. With their tremendous background of practical experience, they are ready to work on any problem that 
involves the more efficient use of steel. United States Steel Corporation, 525 William Penn Place, Pittsburgh 30, Pa. 


U N 


os £ @ 


STATES 


oe ae 





no see pny Sew on Won SET eae ae aE AOL IIIS ar Bi 


“Friendly” government vs. “selfish” business 


HE GOVERNMENT will carry a letter for 
if yest from Texas, say; to New York for 
3¢. But the government loses money on the 
trip, and you have to pay taxes to make up 
the difference. 


Business carries a gallon of gasoline the 
same journey from Texas to New York for 
1/5th of 3¢, does it almost as fast. It may 
not be door-to-door delivery, but it’s a lot 


Warner & Swasey is always inter- 
ested in talking future opportuni- 
ties to young men of ability and 
character. Write Charles Ufford. 


WARNER 
SWASEY 


harder to handle, in spite of which busi- 
ness makes a profit—and out of which it 
pays taxes to support government business 
ventures such as the post office. 


Since time began, the hope of private 
profit is what has stimulated the drive for 
efficiency and low costs, out of which every- 
one benefits. If that is business selfishness, 
the world needs more of it. 


Pin Drafter processing 


wool for yarn 


YOU CAN PRODUCE IT BETTER, FASTER, FOR LESS WITH WARNER & SWASEY MACHINE TOOLS, TEXTILE MACHINERY, CONSTRUCTION MACHINERY 
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Ji pristel Connecticut 





EVER has the future been so inviting 
for young engineers as that awaiting 
them today in the field of aeronautics. 


And never have the opportunities been so 
promising as those offered at Goodyear 
Aircraft Corporation. 


The reasons for this are twofold. 


VERSATILITY isthekeynoteat Goodyear 

Aircraft, offering you the widest latitude 
for your engineering talents. Here is tak- 
ing place pioneer research and develop- 
ment of guided missiles, bonded sandwich 
structures, plastics for radomes and cock- 
pit canopies, metals and metal-working 
techniques for the production of fuselage 
shells, fuel tanks, wheels and brakes and 
countless airplane components. 
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Goodyear is America’s only producer of 
both heavier- and lighter-than-air craft. 


STABILITY is a priceless advantage of 
working with Goodyear, for it is a leader 
in one of America’s basic industries —a 
place that will always be doing business 
come defense, peace or war. 


Put the two together and you have oppor- 
tunities unlimited and a future assured. 


WE INVITE YOU TO WRITE for our 
booklet “Plan Your Career At Goodyear 
Aircraft”—and, if you desire, to accom- 
pany your request with a brief resumé 
of your qualifications or experience. 


ADDRESS: Dr. K. Arnstein, Vice Presi- 
dent of Engineering, Goodyear Aircraft 
Corporation, Akron 15, Ohio. 
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Two agricultural scientists, 

from a large state university 
check the blue print 

for irrigation pipe on Republic's 
experimental farm. 


HERE 
THE CATTLE 
ARE 
GUINEA 
PIGS 


If you’re going into industry, one of your most difficult 
tasks faces you in the next few months. You'll have 
to distinguish between progressive companies and 
stand-stills. One way is to consider the pioneering 
each is doing. 


How much does this company you might join 
plan its future? 


How much does it care about seciety in general ? 


The cattle in the picture, for instance, are at Republic’s 
experimental farm. They are part of a study to deter- 
mine how much extra grass, hence extra meat, can be 
produced by irrigation. The purpose of the experiment 
is to prove the benefit of converting worn-out crop 
land to profitable grazing area. 


The economic reasons for Republic’s experiment 


are that animals must be fenced and Republic makes 
steel farm fencc; also that irrigation requires pipe and 
Republic makes steel irrigation pipe. But beyond this 
immediate commercial aspect, Republic’s experimental 
farm has a goal reaching far into the future. 


Republic Steel’s policy is based on a deep realization 
that no economic or social section of a nation can long 
progress at the expense of others. Progress must be 
mutual and industry has a responsibility to do for its 
customers as well as to sell to them. This, we believe, 
is an enlightened approach to economics which will 
promote the continuing welfare of all. 


We hope such research programs, of which our farm 
experiments are only one example, will catalog 
Republic in your mind as a progressive, forward- 
thinking company. 


REPUBLIC STEEL 


GENERAL OFFICES * CLEVELAND 1, OHIO 


WORLD'S WIDEST RANGE OF STEELS AND STEEL PRODUCTS 
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There’s great new opportunity for Engineers in 
Honeywell's growing Aeronautical Division 


The world lives better— works better—with Honeywell Controls 


Honeywell 
Fiat i Coutol 
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The delicately balanced glass of water 
below clings to its perch, despite the 
plane’s sharp banking turn. 

That’s because a Honeywell elec- 
tronic autopilot is in command .. . 
the human pilot nowhere near the 
controls. 

So precisely are the control surfaces 
coordinated, that all displacing forces 
are instantly equalized. 

- There simply can’t be any skidding 
or side-slipping to upset the glass. 

This is typical of aircraft perform- 
ance made possible by controls pro- 
duced in Minneapolis by Honeywell’s 
expanding Aeronautical Division. 

sides autopilots, Honeywell’s list 
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Name 


Address 


of current aero products includes elec- 
tronic fuel measurement systems, 
dozens of different kinds of gyros, ac- 
tuators and many other controls. 

Today, with aircraft and rockets fly- 
ing even higher and faster, demands 
for new controls are being met in the 
new Honeywell aero plant pictured at 
left. In developing these new controls, 
the men in our expanding engineering 
and research sections often must work 
in the realm of pure science. ; 

There’s real opportunity for engi- 
neers at Renee —for this is the age 
of Automatic Control. And Honeywell 
has been the leader in controls for 
more than 60 years! 


@occseceees+ -SEND COUPON FOR MORE INFORMATION 


MINNEAPOLIS- HONEYWELL REGULATOR CO. 
Personnel Dept., Minneapolis 8, Minnesota 


Gentlemen: Please send me your booklet,“Emphasis on 
Research” which tells more about engineering opportu- 
nities at Honeywell. 


fe: 





the helicopter was thought to be a “stunt” machine 
— amazing and amusing, and not particularly im- 
portant. Events in Korea changed that idea — fast! 
This fledgling among aircraft performed “impos- 
sible” military assignments, spectacularly successful 
missions of mercy. Helicopters came into their own. 


In 1939, the VS-300 with Igor 
Sikorsky at the controls made 
the first practical helicopter 
flight in the United States. 
Hundreds of later Sikorsky’s 
were delivered for service in 
World War II. 


a 
Now in demand for hundreds 
of jobs, today’s most versatile 
flying machine is the product 
of ceaseless testing, highest- 
calibre engineering, work and 
imagination. 


You might find — in Sikorsky Aircraft’s 
research departments, drafting rooms, 
engineering laboratories — a lifetime op- 

haps you belong at Sikorsky 


portunity in this young, growing and most ‘ ao 
Lmmteatinnes maiah ‘tea where your skill and ability 
interesting field of aviation. Write today to will bo conthustily chalienned. 


R. C, Banks, Personnel Department. 


Future Sikorsky’s will be built 
by tomorrow's engineers. Per- 


Sikorsky Aircraft, one of the four divisions of United Aircraft Corporation, South Avenue, Bridgeport 1, Conn. 
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the professors and their freedom 


By Thomas Dorgan 


Clerk, Superior Court for Civil Business, Suffolk County. Member of the Mass. Legislature, 1933, 1934 
1935 and 1936, Legislative Agent for the City of Boston 1937 to 1940. Clerk in the Superior Court for 


Civil Business, Suffolk County for 13 years. 


I am an American. Not by accident of birtn 
but by deliberate choice I sought and was happy 
to obtain my American citizenship. 

I love America, the land and the people. I 
deeply cherish the framework of Her laws, so 
wisely designed to enable her citizens to live in 
peace and freedom. 

The spirit of America wells up strongly from 
the Declaration of Independence, Breathing 
forth an intense love for freedom that immor- 
tal document anchors the liberty of every Amer- 
ican to a sacred Power above the State. It is not 
the State but God Who has endowed each Amer- 
ican with unalienable rights to life, liberty and 
the pursuit of happiness. The source of an 
American’s freedom is legally recognized as be- 
ing above the law of the land. 

But if the right to liberty is above the law, it 
is made no less clear in the American system 
that the exercise of the right is under the law. 
The mere right to liberty remains insecure un- 
less assisted by organized society. Men estab- 
lish governments to insure their God-given 
rights. 

No man can enjoy his freedom when placed 
at the mercy of a mob. No government is secure 
when the people become rebellious. A people’s 
freedom is insecure when governed by tyranny. 
Therefore, wise men create good governments to 
establish justice, check license, and insure the 
blessings of liberty to all. Thus Americans in 
ratifying the Constitution, place the exercise of 
their rights to liberty wnder the law. Rightly 
then, should our Supreme Court remark in its 
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decision in a case of United States vs. Lee, 108, 
U. S. 196: 

“No man in this country is so 

high that he is above the law. All 

the officers of the Government, 

from the highest to the lowest, 

are creatures of the law, and are 

bound to obey it .. .” 

In a magnificent system of checks and bal- 
ances, the Constitutional law of the land re- 
strains the government from tyrannizing over 
the lives of the people, protects the liberty of 
each citizen against the irresponsible license of 
his neighbor, and insures the people’s govern- 
ment sufficient liberty of action to maintain the 
existence of the Nation while promoting the 
general welfare. 

Real Americans are always keenly interested 
in maintaining their legally recognized liberties, 
especially liberty of conscience, and freedom of 
religion; liberty to assemble freely, to engage in 
free speech and operate a free press; the right 
to due process of law, judicial proof and trial 
by jury when accused of a crime; their right to 
protect themselves against legal browbeating by 
invoking the Fifth Amendment when a state- 
ment of theirs will be construed as self-incrimi- 
natory. 

When it comes to relationship of citizen 
to citizen and each group respecting the liber- 
ties of every other group, matters are usually 
detailed and clearly specified by local ordinances 
and State statutes but always with the provi- 
sion that the laws of each State and each mu- 
nicipality shal] be in agreement with Constitu- 
tional Law for 

“No State shall make or enforce 
any law which shall abridge the 
privileges or immunities of citi- 
zens of the United States .. .” 

But the founding Fathers were not simply in- 
terested in protecting and insuring the individ- 
ual liberties of the people. They also had very 
much at heart, the continued existence of a won- 
derful society of free people which they were 
about to create. They took great pains to equip 
the National Government with legal power to 
protect the Nation against the exaggerated lib- 
erties of private groups and the untrammeled 
license of wayward citizens. Therefore, in the 
very first Article of the Constitution, Section 8, 
paragraph 18, it was stipulated that the Govern- 
ment, which had received its delegated power 
from the consent of the governed, would hence- 
forth be able, 

“to make all laws which shall be 





necessary and proper for carry- 
ing into execution the foregoing 
powers, and all other powers 
vested by this Constitution in the 
Government of the United States, 
or in any department or officer 
thereof.” 

This wise provision looked forward to the 
time when circumstances would change and 
threats to the national welfare or even national 
existence would arise from within or without 
and old laws would have to be amended or new 
laws established to insure the safety of our na- 
tional existence as a free people on the face of 
the earth. The government of the people is 
their most powerful instrument for promoting 
the general welfare of all, It is the pledge of 
their liberties, the protection of their rights. 
their mightiest power of _ self-preservation. 
Rightly, do the people look to the government 
to protect their existence as a Nation. 

In our day, we, the people of the United 
States are confronted with a grave threat to our 
National existence. A sinister and ruthless for- 
eign power threatens our national liberty more 
critically than ever before in history. I will not 
labor the point of the atrocious contempt for 
human liberty and man’s dignity that has sig- 
nalized the horrible advance of the Communist 
Soviet State, as it has sprawled its unholy in- 
fluence over the face of the earth, bringing 
under its political jurisdiction, one-third of the 
peoples of the earth and nearly as much of the 
land surface of the globe, 

By a process, almost too fantastic to believe, 
this vast conquest has been accomplished with 
little more political force than occasional police 
action. By supervision, by political intrigue, by 
propaganda and the control of the organs of 
public opinion, the Communists have managed to 
achieve this stupendous feat of political domina- 
tion. 

While the free world shudders and wonders 
how they did it, and the enslaved peoples behind 
the Iron Curtain bitterly regret their indiffer- 
ence that allowed them to do it, here in America 
the same subtle, poisonous, unholy, Anti-Ameri- 
can influence has been going on for many years. 
In this brief article, I make no pretense of trac- 
ing its insidious influence into the social] institu- 
tions of America, For those who are not blind, 
that influence stands baldly revealed in the field 
of Government and labor; in the organs of pub- 
lic opinion, the press and radio; in entertainment 
and the field of education. 

I am here concerned simply with the danger- 
ous menace that has struck America from the 
field of education. In our schools and colleges and 
universities the threat of Communism has spread 
its odor and the attempt of the people’s Govern- 
ment to deal with its subversive influence has eli- 
cited a most astounding reaction from many men 
who pride themselves upon being American. 

We expect the Communist to double-talk and 
shout opprobrium upon the Governmental offi- 
cials who attempt to smoke them out, to expose 
them and drive them out of circulation. That is 
to be expected. What was not to be expected was 
that certain professors and teachers, moulders of 
the mind of the Nation, should often have ob- 
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structed attempts of the people’s Government to 
protect its very existence. Apparently blind to 
the national welfare and the constitutional right 
of people’s Government to have its own liberty of 
action in defending itself, they have placed the 
spotlight of their full attention upon the liber- 
ties of the individual and in the name of Aca- 
demic freedom, have shouted themselves hoarse 
in defiance of investigating committees, judicial 
processes and public opinion. The Nation has a 
right to exist. The people as a whole have their 
constitutional right to liberty, They have a right 
to protect themselves, But this type of “freedom- 
loving” professor, often unwittingly, can see 
only the badgered individual] victimized by sus- 
picious, browbeating politicians. 

The State Department could set loyalty to 
Party above loyalty to Country at times and they 
were silent. The judicial processes of Government 
could bog down while countless suspects hid be- 
hind the Fifth Amendment and they applauded 
the protection of the individual. hen the re- 
sourcefulness of the American people developed 
the technique of the Congressional Investigating 
Committee, they howled and shouted that inno- 
cent men were being mercilessly pillaried and 
Academic Freedom was being violated. 

As for Academic Freedom, let it be ever re- 
membered that political authority does not create 
truth, The tactics of the ideologists have no place 
in America. American citizens must be free to 
discover and to impart truth. The mind of man 
must be free to investigate nature, the structure 
of reality, the meaning of the universe in which 
he lives. He must be free to report his findings 
to his fellowmen. If an autocratic politician 
threatens this precious freedom, the professors 
must rightly resent his tyrannical intrusion, 

But like every other freedom, Academic Free- 
dom likewise remains under the law. If some citi- 
zens abuse their right to free speech, to liberty 
of conscience and freedom of the press, to advo- 
cate the violent overthrow of the people’s Gov- 
ernment, when they conspire to meet and propa- 
gandize to sell out the Nation to an insidious in- 
ternational power, when they advocate the dis- 
solution of the very foundations of human free- 
dom, then what real American will be so academ- 
ically stupid as to imagine that in the name of 
Academic Freedom all this must be permitted? 
As Whittaker Chambers pointed out, such no- 
tions of freedom are neither academic nor repre- 
sentative of freedom. There is no freedom for it 
is a system of slavery as the world behind the 
Iron Curtain attests. It is not academic, for it is 
dealing with an actual, historical well-organized, 
ruthlessly conducted international conspiracy, 

Has the Government of the people the right, 
the liberty to deal effectively with such a threat? 
Real Americans say an emphatic “yes”, Aca- 
demic professors hem and haw and are forgetful 
of the Nation’s right to exist, argue for the “ree- 
dom of the individual. 

It is a position I will not accept. Traditionally, 
American jurisprudence has defended the right 
of individuals to say what they want. It has also 
insisted they assume responsibility for their 
words, Libel laws punish libelous speech, Public 
decency laws forbid the sale of filthy “literature” 
and the display of lascivious shows. Treason is 
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punishable by death. As for times of peace, the 
Smith Act determines that speech advocating 
the violent overthrow of the Government is pun- 
ishable by law. Freedom must not become license. 

It was the people of the United States who or- 
dained and established the Constitution, “in or- 
der to form a more perfect union, establish jus- 
tice . .-. and promote the general welfare. . .” 
It was the people of the United States who dele- 
gated their powers to Congress to make what 
legislation was necessary to maintain and pro- 
mote the kind of free society they wished. It is 
the people’s Government which has placed the 
exercise of the rights of each citizen under the 
law. 

Each citizen and each group comes under the 
law of the land. The liberty of each citizen and 
of each group is guaranteed by the law of the 
land, The license of each citizen and each group 
is checked by the law of the land. 

In the interests of the common welfare, the 
law of the land, through its various States, 
grants legal charter to educational institutions. 
In granting such right to legal existence, the 
purpose of the educational institutions in serv- 
ing the common welfare is stipulated by legal 
provision, For example, in the General Laws of 
the Commonwealth of Massachusetts, it is stated 
in granting a Charter to Harvard University, 
that in view of the educational] benefits of that 
institution redounding to the honor of God, fit- 
ting the citizens for public employments both in 
Church and State, to the great benefit of the 
State, it is declared, “that the President and Fel- 
lows of Harvard College in their corporate capa- 
city and their successors in that capacity ... 
shall have , . . exercise and enjoy all the powers, 
liberties and privileges . . . which they now have 

. . exercise and enjoy.. .” 

As for teachers in the public schools in the 
Commonwealth of Massachusetts, it is stipu- 
lated in Chapter 71, section 30 that 

“the President, professors and tu- 
tors of the Unviersity at Cam- 
bridge and of the several colleges, 
all preceptors and teachers of aca- 
demic and all other instructors of 
youth, shall exert their best endeav- 
ors to impress upon the minds of 
children and youth committed to 
their care, and instruction the prin- 
ciples of piety and justice and a sa- 
cred regard for truth, love of their 
country, humanity and universal be- 
nevolence, sobriety, industry and 
frugality, chastity, moderation and 
temperance, and those other vir- 
tues which are the ornament of hu- 
man society and the basis upon 
which a republican constitution is 
founded ; and they shall endeavor to 
lead their pupils... into a clear 
understanding of the tendency of 
the above-mentioned virtues, to pre- 
serve and perfect a republican con- 
stitution and secure the blessings 
of liberty as well as to promote 
their future happiness... .” 

It was concern for the American Idea of Free- 
dom and in keeping with the basic laws of the 
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The simple, low-cost 
way to'carry power 
or control around 
turns 


The two products illustrated presented the 
same problem — how to carry rotary move- 
ment around a turn. The designers might 
have done it with combinations of straight 
shafts, universals, bevel gears and other 
mechanical elements. Instead, they saved 
parts and costs by using S.S.White Flexible 
Shafts, and they eliminated a lot of unnec- 
essary assembly time and operations in the 
bargain. 
**¢ ¢ & £ 


Many of the problems you'll face in in- 
dustry will deal with the application of 
power drives and remote control with cost 
being an essential factor. That’s why it will 
pay you to become familiar with S.S.White 
Flexible Shafts, because these “Metal 
Muscles”® offer important savings in trans- 
mitting power or control. 


SEND FOR THIS FREE 
FLEXIBLE SHAFT BOOKLET 


Bulletin 5008 contains 
basic flexible shaft facts 
and shows bow to select 
and apply flexible shafts. 
Write for a copy. 


'b, 
mectthice INDUSTRIAL DIVISION 
DENTAL MFG. CO. Dept.C, M0 East 40th St. 
NEW YORK. 16, N. Y. 
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DEMINERALIZERS 


Provide 
High-test, Mineral-free 


wm WATER 


ONLY 


ay Per Thousand Gallons 


Barnstead Demineralizers increase 
roduction, reduce rejects, and insure 
tter product control. Barnstead De- 

mineralizers produce _high- 

test, mineral-free water for as 

little as 5c per 1000 gallons, 

with a minimum of supervi- 

sion and maintenance. 


Write Today 
for Literature 


arnstead 
45 Lanesville Terrace SUILE & STERILIZER CO. 
Forest Hills 


Boston 31, Mass. 


Commonwealth of Massachusetts, that I spon- 
sored the Teachers’ Oath Law that was passed by 
the Legislature in 1935. Ordinarily it would be 
an insult to an American citizen to ask him to 
give his solemn oath professing his American 
loyalty but these are not ordinary times in which 
we live. The record of the Communist conspiracy 
stands so clearly that all who run may read. The 

Apart from the volumes of testimony accumu- 
lated by the various security agencies and inves- 
tigating committees of the United States Govern- 
ment, concerning the Communist conspiracy in 
America, the unanimous report recently issued 
by the Senate Internal Security Committee, alone 
is amply sufficient to give each real American 
cause for keenest anxiety about our national ex- 
istence. The time has come for loyal Americans 
to stand up and be counted, We must depend on 
citizens who are proud of their American citi- 
zenship and who treasure the American tradi- 
tion. Because of these extraordinary times, I 
thought it not too much to expect a teacher, en- 
trusted with the mind of our youth, to be asked 
to solemnly affirm his loyalty to the Constitution. 
Moreover, by a Legislative Act of 1948, the law- 
makers of the Commonwealth of Massachusetts 
increasingly concerned by the spread of the Com- 
munist influence, deemed it necessary to put teeth 
in the Teachers’ Oath law to the effect that: 


“Whoever violates such oath or af- 
firmation so far as it relates to the 
Constitution of the United States 
and the Constitution of the Com- 


monwealth shall be punished by a 
fine of not more than $1,000.” 


In 1951 on the continuance of the Communist 
threat, I again sponsored a Bill with Repr. Paul 
A. McCarthy to outlaw the Communist Party in 
the Commonwealth of Massachusetts, thereby 
seeking to tighten up the loopholes against the 
Communist menace. The Bill was passed, thereby 
making membership in the Party illegal, subject 
to fine and imprisonment, and further empower- 
ing the Attorney General to conduct any neces- 
sary investigation in keeping with the purpose 
of this Act. In the current year, 1953, aroused by 
the failure of certain colleges and universities to 
“clean their own house” another Bill (1820) was 
presented to the House 

“instructing the Presidents of the 

several colleges and the several 

schools of the Commonwealth of 

Massachusetts to expel Communists 

or other persons belonging to the 

Communists or other subversive or- 

ganizations, from their teaching 

staffs after a hearing as quaran- 

teed by the XIV Amendment” 


To revert to the main import of my article, I 
insist that the people of the Nation also must be 
guaranteed its liberty to protect its national ex- 
istence. Academic Freedom as well as all our 
other freedoms is guaranteed only when we [ive 
in a free society organized and administered by 
a free government. The common welfare is vastly 
more important than the private good, saving 
principles of truth and justice, It would be ideal 
if every educational] institution would conduct its 
own affairs in keeping with the admirable pur- 
poses for which it was legally Chartered by the 
Community. The running of the building, the ad- 
ministration of the institution, the hiring of per- 
sonnel, charting curricula, the work of research 
and the imparting of knowledge should proceed 
without political interference. But when all is 
said and done, che institution should remember 
that its free existence still operates not above but 
under the law. 

When an educational institution is seriously 
suspected of harboring within its ranks, treason- 
able personnel, when on the staff of teachers 
there are reportedly found individuals who have 
dedicated their lives to the destruction of the 
Community, of the liberties of the people as guar- 
anteed by the Constitution, then it becomes a 
matter of gravest concern to the people’s Gov- 
ernment. They have a right and they have a duty 
to check such grave misconduct, to investigate an 
insidious threat to the common welfare and to 
take what measures they deem necessary to pro- 
tect the common good. 

Ideally, it would be admirable for each indi- 
vidual and each group to pursue its liberties 
while refraining from license. When the license 
of one threatens the liberty of another, the law 
of the land must be on the side of liberty. No 
group and no individual is above that law. Aca- 
demic freedom has its responsibilities as well as 
its privileges. The professor does not live on an 
isolated island of his own. He is also a citizen of 
the Nation, subject to the laws of the land. 
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This is an aluminum 
window, one of four million @& 
that will go into 
buildings in 1953. Twenty 
years ago, it was just an idea in the 
mind of an Alcoa development engineer. Ten 
years ago, only a few thousand were made 
annually. Now, production is increasing 
at the rate of over half a million a year. 
This is just one of a torrent of new uses for 
aluminum which means that Alcoa must 
continue to expand. Consider the opportunities 


for you if you choose to grow with us. 


Alicoa 
Alum 


ALUMINUM COMPANY OF AMERICA 
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1940 


*Does not include production in government owned plants built 
and operated by Alcoa during World War 2. 


we mes 


What can this mean 
as a career for you? 


This is a production chart . . . shows the millions of 
pounds of aluminum produced by Alcoa each year be- 
tween 1935 and 1952. Good men did good work to 
create this record. You can work with these same men, 
learn from them and qualify yourself for continually 
developing opportunities. And that production curve— 
is still rising, we’re still expanding, and opportunities 
for young men joining us now are almost limitless. 
Ever-expanding Alcoa needs engineers, metallurgists, 
and technically minded “laymen” for production, re- 
search and sales positions. If you graduate soon, if you 
want to be with a dynamic company that’s “going 
places’’, get in touch with us. Benefits are many, stability 
is a matter of proud record, opportunities are unlimited. 
For more facts, consult your Placement Director. 
ALUMINUM COMPANY OF AMERICA, Pittsburgh, Penna. 
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Even at temperatures of 1500° — 
speeds of 12,000 rpm — this tiny 
wire grid reports to our engineers 
on the strains in jet turbine blades. 
It gives them accurate measure- 
ments for calculating stresses 
caused by resonance and flutter. 


This basic information, in turn, 
permits the design of blades that 
combine the optimum aerodynam- 
ic characteristics with structural 
integrity. 


Strain gages are not new. But 
our engineers had to advance the 
art considerably to get readings 


important wire on a hot subject... 


at these high speeds and tempera- 
tures. It required the development 
of improved cements, instrumenta- 
tion, slip rings .. . new application 
techniques and calibration curves. 


Nothing can be left to chance 
in the design of aircraft engines 
for supersonic flight. Thus we use 
—and frequently improve on — 
every advanced technique and en- 
gineering tool. This straight-for- 
ward approach to engineering 
problems is one of the reasons 
many outstanding engineering 
graduates decide on a career at 
Pratt & Whitney Aircraft. 


PRATT & WHITNEY AIRCRAFT 


Division of United Aircraft Corporation 


East Hartford 8, 


Connecticut 
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in grinding operations 
starts with Norton products 


Wherever products are ground or 
finished, industry can have the mod- 
ern “Touch of Gold.” 

This means using the Norton 
grinding wheel exactly engineered to 
the particular job. Then with each 
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grinding operation, value is added to 
the product .. . the profit margin is 
increased . . . and the ultimate user 
gets better quality. 

Here at Norton is more than a mile 
of the world’s largest, most modern 


Newest Addition to Norton Company's 
vast facilities for supplying abrasives and 
abrasive products is this seven acre ex- 
pansion for building fine grinding machines 
on an “in-line” production basis. 


running a new BURA-way Tool Grinder 
equipped with a Norton G Bond wheel. 
G Bond is a revolutionary 1953 Norton 
vitrified bond development for faster and 
cooler cutting. 


abrasive manufacturing plant . . . for 
providing operators with the ‘Touch 
of Gold.” This big, bustling com- 
munity ships out more abrasives and 
abrasive products to all parts of the 
globe than any other single source. 
Here, also, is situated the world’s 
newest and finest grinding machine 
plant ever built. 


Norton Abrasive Research 


...A Career 


At Norton more than 100 trained 
scientists and technicians in 19 spe- 
cialized fields are constantly explor- 
ing every phase of product improve- 
ment and application. A career at 
Norton eee: mean “growing with 
the future” for you. Wherever you 
carry on your life work remember 
Norton as the place where the job 
is ‘Making better products .. . to 
make other products better.” Address 
Norton Company, Worcester 6, Mass. 


NORTON 


Glaking better products... 
to make other products better 


Abrasives *¢ Grinding Wheels © Pulpstones * Oilstones 

Abrasive Paper and Cloth ¢ Grinding and Lapping 

Machines * Non-Slip Flooring © Refractories © Boron 
Carbide Products 


NORTON COMPANY 
WORCESTER 6, MASSACHUSETTS 
Behr-Manning, Troy, N. Y., Is A Division of Norton Company 
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from the editor’s notebook 


Open House Rules 


Some members of the TEN staff who were around Tech this past summer no- 
ticed a wonderfully large number of unattached young women floating around the 
dormitories. Since it was clearly stated on the dormitory bulletin boards that en- 
torcement of Open House rules this summer was in the hands of the Dean’s Office, 
the credit for this happy state of affairs must be given to Dean Bowditch. We at 
TEN regard this as proof of the broad-minded attitude of the Dean. The state of 
affairs this summer ought to convince all students that their interests would be bet- 
ter served if enforcement of Open House rules were placed in the hands of the Dean’s- 


Office. 


The above bit of whimsy was written by a member of the TEN staff as a sug- 
gestion for an editorial. While TEN does not endorse the above opinions, the facts 
mentioned above are true: there was little or no enforcement of Open House rules 
this summer. It would be just about physically impossible for the Dean’s Office to 
enforce Open House rules without the co-operation of at least some of the students. 
The Dean has no more effective and loyal (as well as inexpensive) police force 
than those dormitory residents who advocate and assist in the rigid enforcement of 
the Open House rules. With this in mind, the statements of members of student gov- 
ernment that enforcement of the rules by students is more lenient than enforce- 
ment by the Dean’s Office can be dismissed; without the co-operation of the student 
government there could be no enforcement at all. 


On the other hand, it is the position of the Dean’s Office that the enforcement of 
Open House rules is a responsibility which the students should accept. If student 
government is going to accept this responsibility at all, it should accept it fully and 
honestly. The often heard statements “I don’t like these rules either, but the Dean 
says they’ve gottta be enforced, so I enforce them” seem to us to be a dishonest 


shirking of responsibility. If these students really don’t like the Open House rules, 
or any other rules, let them present a workable alternative; if they cannot think of 
any alternative, let them enforce the Dean’s plan without excuses. 


Since the members of the dormitory student government have recently spent a 
week end educating themselves, at the expense of all the dormitory residents, on the 
subject of leadership, it may be that in the future we can expect greater acceptance 
of responsibility among the members of student government. 


And More 


And are these dormitory politicians who go about beating their drums over Open 
House rules violations as moral as our society pretends to be? Well, TEN doubts 
that. In one of the dormitory house committee meetings of this fall, somebody gave 
a little speech over the necessity of strict observance of the Open House rules and 
most of those listening shook their heads in approval. Immediately thereafter, the 
question of the enforcement of the rules against hot plates came to the floor. It 
turned out that, although hot plates are as illegal in the dormitories as a woman at 
three in the morning, the rules against them need not be enforced by student gov- 
ernment. Why? Is it perhaps because these members of our student government do 
have hot plates but do not and cannot get women into their rooms? 


D. E. and D. F. S. 


And Then There Were None 


Induced Drag Coefficient of the month goes to the unidentified Army major 
who, according to the McDonnell plant newspaper, addressed a new group of 150 
graduate engineer recruits: “I don’t think any more of you young college punks 
than I would 150 broomsticks.” The occasion was the welcome to service of the 
First Ordnance Guided Missile Support Battalion assigned to the Army’s guided mis- 
sile work at the White Sands Proving Ground, New Mexico. The Army is still trying 
to get officers and men to stay on and work in scientific jobs in uniform. 


From Aviation Week 


DECEMBER, 1953 





\ 


a\\ 


Prime contractors to our Armed Forces—M. A. C. 
is engaged in the design, development and produc- 
tion of airplanes, helicopters and guided missiles. 
One of the newer products of McDonnell ingenuity, 
the F101 Voodoo, will soon join the arsenal of the 
U. S. Air Force. 


McDonnell engineering planners are constantly 
alert to new materials, new equipment and new 
techniques. A Flight Test Hanger, Propulsion Lab- 
oratory, Altitude Test Chamber and Wind Tunnel 
are recent additions to our engineering facilities. We 
are also interested in new engineering talent—men 
who can contribute original thinking—engineers with 
a new approach. 


If you’re looking for our type of engineering— 
we’re looking for you. Check your Placement 
Office for dates when the McDonnell rep- 
resentative will visit your school. Ask him 
about the McDonneLL GrapuaATE Stupy 
PLAN. You may also write to: 


TECHNICAL PLACEMENT SUPERVISOR 
Box 516, St. Louis 3, Missourt 


" 


aad 


BOBBIE S. SHARRAH 


Assistant Chief Dynamics Engineer — Missile Engineering Division 


B.S.A.E. Iowa State Coiiece *45 


M.S. Apptiep MECHANICS WASHINGTON UNIVERSITY ’52 


Pictured in front of our REAC installation, 
Bob Sharrah exemplifies the type of pio- 
neering spirit essential in missile engineer- 
ing. He developed a new and _ useful 
approach to the problems of stability of 
guided missile control systems as influenced 
by aeroelastic effects. At twenty-eight, 
Bob also points up the youthfulness of 
M.A.C.’s engineering management. 


If your interests lie in the field of missile 
development, a challenging career awaits 
you at McDonnell. We need more young 
engineers like Bob Sharrah—engineers with 
a new approach. 


BUILD YOUR FUTURE WITH A COMPANY .... YOUNG IN YEARS, YOUNG IN SPIRIT AND IDEAS 


MiDONNELL 





Reynolds expanding production 
—historic chapter in 33 years 


of continuing growth. 


A broad vista of opportunity opens up for college graduates who 
come to work for Reynolds. The phenomenal! rise of the Reynolds 
Metals Company, known throughout business and industry, is 
clearly depicted by the above chart. The five-fold expansion in 
total production of aluminum ingot alone spells broad opportunity. 
Add to this the vast and productive fabricating facilities of Reynolds 
—in thernselves an enterprise of considerable proportions—and here 
indeed is a fertile field for any ambitious engineer. 


; From bauxite mining through metals refining and fabrication 
Settling tanks, where impurities are to application engineering, sales and marketing, Reynolds offers 
separated from sodium cluminate broad career opportunities. Operating 27 plants in 13 states, and 
still expanding, there is virtually no limit to what can be accom- 

plished by a capable graduate engineer. 


Preliminary orientation in production and sales...direct on-the- 
job training...liberal insurance, hospitalization and retirement 
programs ...these are all parts of a sound personnel policy main- 
tained at Reynolds. 


For important information on “your future in Aluminum,” mail 

— the coupon. If you are definitely interested now, write direct 

Tube drawing, one of many mill to General Employment Manager, Reynolds Metals Company, 
operations at Reynolds 3rd and Grace Streets, Richmond 19, Va. 


REYNOLDS &3 ALUMINUM 


{ 
Reynolds Metals Company, 
Employment Dept. 
Richmond 19, Virginia 
Please send me, FREE, your 96-page booklet “The ABC's of 
Aluminum"; also the 44-page book, “Reynolds Aluminum... 
and the Company that makes it.” 


ts RE ee a a eee ee em een 
Foil —for many uses, including Full color movies tell the fascinating a ecncncrinncennnrcnnemumnmmnmnnieaadaiagan 


colorful, protective packages and story of Reynolds Aluminum. 16mm 
labels; also famous Reynolds Wrap. films availeble for group showings. ner 
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Miniature rocket engines 


The Potentialities of Certain Rocket Engines Available to Power Small Model Aircraft 


By Emmanuel P. Papadakis, '56 


The First of Two Articles on Small Rockets and Models Powered by Them. 


There is a class of model aircraft propulsion 
units the use of which has not been explored and 
exploited to the greatest possible advantage. This 
class consists of the small reaction propulsion 
units available—solid fuel rockets typified by the 
commercial Jetex units, and cylinders of liquified 
gases such as Sparklets CO, cylinders. The pur- 
pose of this article is to investigate the value of 
these units for propelling small model planes, and 
to point out some of the advantages and disad- 
vantages associated with their use. 

The first of their advantages is their conveni- 
ence. Supplies for an afternoon’s flying can be 
carried in a coat pocket. Using the above-men- 
tioned units as examples, fuel for twenty flights 
of the Jetex “50” can easily fit into a pocket. The 
pellet fuel plus a book of matches and a tiny roll 
of fuze constitute all the supplies necessary be- 
sides the model plane. Except for the inconven- 
ience of the weight, twenty CO, cylinders and the 
fountain-pen sized spring gun needed to puncture 
can also fit into a pocket. 

A second advantage of this type of propulsion 
unit is its versatility. The same unit will fit into 
the simplest of mounts on any model built for it. 
A unit of this class will perform well in any of 
the three media available to it: on land and water 
and in the air. Just like any reaction-type motor, 
however, it is most efficient as well as most spec- 
tacular in the air. 

A consequence of the convenience and versatil- 
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ity of the units is their low cost, not only in initial 
outlay but also in cost per flight. The cost of 
models used with them is also low, varying from 
twenty-five to seventy-five cents. A more detailed 
analysis of costs along with other criteria of use- 
fulness is given ir. Table I. ; 

The above mentioned advantages make this type 
of propulsion unit excellent for the ‘Sunday flyer” 
who wants to build a couple of planes and fly 
them some sunny afternoon. For the original de- 
signer and serious model enthusiast this class of 
engines poses many new problems, however, and 
provides a wide-open field for originality and self- 
expression. Actually very little has been done 
along the lines of designing models for use with 
either Jetex or CO. power. This new and in several 
ways superior type of power-plant has been by- 
passed for other fields found more fruitful in com- 
petition. It has also been considered a novelty or 
child’s plaything not really worth investigating. 
A notable deviation from the last observation can 
be found in an article written for Model Airplane 
News in the April, 1950 edition. The article 
showed clearly the applicability of CO. power to 
model planes. ; 

Part of the feeling that this type of power is 
not useful is engendered by the obvious disadvan- 
tages it presents. These disadvantages will be 
examined shortly. It seems much better to investi- 
gate the potentialities of the types of propulsion 
units under consideration as fully as possible be- 
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fore deriving any conclusions 
about their usefulness, than to 
conclude from the plainly visible 
disadvantages that they are use- 
less. The problems raised by the 
disadvantages of these units 
should be taken as challenges 
rather than as insuperable bar- 
riers to progress. 

As you will see from Table I, 
Jetex has one primary disadvan- 
tage while CO, cylinders have 
two others. Jetex, being a solid 
fuel rocket whose power run is 
measured in seconds, operates at 
a high temperature. This tem- 
perature is high enough to ignite 
the materials used in model 
plane construction. Since this is 
so, the unit must not be placed 
in an enclosed mounting. It is 
easy enough to design a model 
to meet this requirement, however. 

Another complaint heard quite often about the 
Jetex units is that they are tricky to fire and 
hence are unreliable in their operation. This is a 
distinct disadvantage but of course not an in- 
superable barrier to the building of models. 

The two disadvantages of CO, cylinders are 
these: Their excessive weight and their extremely 
short motor run. An expended cylinder represents 
a useless mass of twenty-three grams of steel still 
attached to the model it has propelled. The motor 
run is effective for from one to five seconds de- 
pending upon the size of hole punched in the 
cylinder cap. These two characteristics of the cyl- 
inders pose interesting problems for the plane 
designer. 

The CO, cylinders contain approximately séven 
grams of liquid carbon dioxide having a vapor 
pressure of 442 pounds per square inch at room 
temperature. When the metal cap on a cylinder 
is punctured, the liquid boils violently and changes 
to its gaseous state. However, considering the 
cylinder as a thermodynamic system, it can be 
seen that little heat can flow into the system in 
the short time of the vaporization process so that 
the heat for vaporizing part of the liquid CO. 
must come from the liquid CO, itself. Thus the 
temperature of the cylinder and its contents drops 
extremely fast and some solid CO, forms to pro- 
vide the necessary heat of vaporization. Computa- 
tion of the amount of CO. solid formed is beyond 
the scope and interest of this article. It can be 
said, however, that after the dry ice is formed it 


Figure Il: The spring balance dynamometer for measuring 
the thrust of CO, cylinders and other small rockets. 


Prog 














Figure |: Time plot of the motion of the spring balance dynamometer meas- 
uring the thrust of one CO, Cylinder. Compare this plot with a similar one 
in the heading of this article to see thedifference in the initial amplitudes of 
the motion indicating different initial thrusts. 


is incapable of adding to the thrust of the cylinder 
until heat flows into the cylinder from its sur- 
roundings. Since this is so, the CO. solid adds to 
the useless weight of the cylinder and provides 
only a little thrust. 

As in all rockets, the reaction to the transfer 
of momentum rearward out the nozzle (i.e., the 
hole punched in the cylinder cap) provides the 
force to propel the cylinder and model. In mathe- 
matical terms this is represented by 


dm _ 
ede = May 


neglecting the aerodynamic forces, where 
V. is the effective exhaust velocity of the 
rocket gases. 


dm j, the rate of mass transfer through the 
d nozzle. 

M eis the mass of the missile being propelled. 
aw is the acceleration of the missile. 

Then 9m — — 4M since mass is given by the 


missile to the exhaust gases via the fuel. Then 


Ve $8 = Ma = -Ve iM 


M dv — -Ve AdAM 
dv = -Ve dM 
: ty = ~Ve dl 
fave -Ve dM 
° M 
Ve = -Ve In Me 


Ve ”" Ve In Mo 
M 


.- 
so that the velocity V, of the missile at time t at 
the end of the motor run is equal to the exhaust 
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More and more industries are depending upon instru- 
ments to control production, lines . . . to solve research 
problems... to test products. Iron and steel, aircraft and 
autos, chemicals and chinaware, petroleum and electrical 
power are only a few of the many basic markets for con- 
trolling and measuring equipment. As a result, expendi- 
tures for instrumentation have been increasing yearly 
until today they amount to several hundred millions of 
dollars—a figure which will continue to increase. 


This expansion continues to offer opportunities with 
L&N in sales engineering, product engineering, production, 
market development, inspection and elsewhere. All uti- 
lize technical training and offer a challenge to engineers. 


Leeds & Northrup makes automatic, high-precision, bal- 
ancing-type electrical instruments for controlling, record- 
ing and indicating temperature, chemical concentration, 

' electrolytic conductivity, frequency and load, combustion 

Market Development and many other conditions. For the heat treaters we make 
furnaces and process equipment. For the worker in science 
—whether student or researcher—we make both automatic 
and manual laboratory-type instruments, with which you 
may already be familiar. 

The Company has over 3,000 employees, with branches 
in 17 U. S. cities and agents in forty-two other countries. 
Profit-sharing and promotion by merit are foundations of 
L&N policy. 

Take your first step toward the field of instrumentation 
by arranging with your placement officer to see our com- 
pany representative. 


Meanwhile, you can get 
the highlights about L&N by 
writing for our booklet, ‘‘Ca- 
reer Opportunities’. Address 
the Industrial Relations De- 
partment, 4915 Stenton Ave., 
Philadelphia 44, Pa. 


LEEDS IN NORTHRUP 


instruments H automatic controls « furnaces 


Atlanta Cleveland New York St. Louis 
Boston Detroit Philadelphia Tulsa 
Buffalo Hartford Pittsburgh Integra, Leeds 
Chicago Houston San Francisco & Northrup, 
Cincinnati Los Angeles Seattle Birmingham, Eng. 


Industrial Engineering 


dri: Ad. ENT-560(4) 
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BEYOND THE HORIZON. 


Higher and higher the speeds; greater and greater the stresses. 

To match needs which are still beyond the horizon, the engineer is 
increasingly urging the metallurgist to supply new materials. 

The more efficient engines of today rely upon the use of temperature- 
resisting molybdenum-containing alloys; the jet engines of the future, 
with still greater stresses and higher temperatures, must rely even more 
upon Molybdenum. 

Climax furnishes authoritative engineering data on Molybdenum 


applications. 
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velocity V. times the mass-weight ratio of the 
missile. This equation holds only if V. is constant 
and if there are no aerodynamic forces acting 
upon the missile. If aerodynamic forces exist the 
equations become much too complicated to have 
any meaning in this discussion. In the equation 


dm —- yjd 
Ve d= Md 


we may assume that Sm is proportional to V,. 


from the continuity principle of elementary fluid 
dynamics, and then say 

Thrust = T — KV.?’, 

K depending upon the nozzle area. Then V. de- 
pends upon the pressure in the motor chamber, 
the mass of the gas molecules, the viscosity of 
the gas, etc. 

For Jetex units the exhaust 
velocity is reputed to be constant 
during the period of burning. 
This is very convenient, for it 
gives a constant thrust, and a 
constant thrust makes design of 
« model quite simple. The size of 
model the motor can fly, Table I, 
gives one an idea of the magni- 
tude of the thrust of these units. 

Data on the thrust of Spark- 
lets CO, cylinders is not com- 
mercially available, since the cyl- 
inders were not designed for use 
as model airplane propulsion 
units and since interest in their 
use has not been great. The 
author has done some work with 
a spring-balance dynamometer of 
his own design to try to find 
more information about the ac- 
tual thrust of the cylinder. 


Thrust F 


two volt bulbs were placed on the scale and cali- 
brated. A record of the motion of the pointer on 
the scale was made by taking a time exposure of 
this motion in a darkened room with the small 
lights on. The camera was rotated about the 
vertical axis of its lens to give a time plot of the 
motion. The thrust could then be found from this 
plot. A time scale consisting of a blinking neon 
bulb circuited to give a consant period was sug- 
gested to complete the apparatus. As can be seen 
from the graph accompanying the article, the 
motion of the dynamometer pointer is a form of 
damped harmonic motion. 

The general results of the tests on CO. cylinders 
made with this apparatus were as follows: 


Teeust = T = Te kt 


where T, is the thrust at t 7 O, t is the time, 
and k is a constant depending on the area of the 
nozzle and the units used. 


Figure IV: A time plot of the thrust of a CO, cyli ” 
characteristic of the thrust. — cylinder showing the half-life 





Data from the dynamometer 
was originally taken by means of 
a motion picture camera. Later 
an eight-volt incandescent bulb 
was mounted on the pointer of 
the dynamometer and several 
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Figure Ill: Examples of small rocket units: a CO, cylinder and two models of Jetex. 
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Unit 

Type of Unit 
Loaded Weight 
Empty Weight 
Fuel Weight 
Mass/Wt. Ratio 
Thrust Time 
Exhaust Velocity 
Maximum Thrust 
Oper. Temp. 


Sparklet CO, 
Liquified gas 
30 gm. 
23 gm. 
7 gm. 
1.3 
1-5 sec. 
Variable 
500 gm. plus 
—56°C. or lower 


TABLE | 


Recommended 

Plane size, 

wing span 8-30” 
Initial Cost, Engine $0.850** 
Cost per Flight $0.085 


TABLE Il 


Data on one CO, cylinder: 
Weight full, gm. 30 
Weight empty, gm. 23 
Weight of CO,, gm. 7 
Initial Thrust, gm. 140 
Half life, milliseconds 500 
Initial acceleration, cylinder plus ten gm. 


model, Cm./sec. 2 5 @ 


Mass/Weight Ratio 1.3 


The motion of the pointer is given by 

Amplitude — 
-kt -vt 
A=1T.€°-—T.e Cos wt 
where r is a constant dependent upon the damp- 
ing, and w is the frequency of oscillation of the 
pointer dependent upon the moment of inertia of 
the dynamometer, its spring constant, and the 
damping. 

Since the thrust decays exponentially, we may 
say that it has a half-life, this half-life depending 
upon T, and possibly other factors. There is prob- 
ably some optimum T.-plus-half-life combination 
which will give the maximum impulse to the mis- 
sile carrying the cylinder since the CO. gas must 
behave differently at different velocities, tempera- 
tures, pressures, etc. If this combination exists 
and what it is if it exists is not known. It might 
be that this combination would not be efficient for 
propelling model planes anyway. 

In practice the half-life of the cylinders varies 
from fifty to 500 milliseconds. From this fact we 
see that we need a light, low drag airframe to use 
this thrust effectively. The plane must also be 
extremely sturdy to withstand the accelerations 
and velocities made possible by the use of CO, 
cylinders. Table II shows the initial acceleration 
on a ten gram model caused by one cylinder set 
for a relatively low initial thrust to be between 
three and four G’s. This is a considerable amount 
for any model to withstand, and can lead to quite 
startling performances. 

Jetex engines are made in several sizes for ver- 
satility. In Table I the characteristics of two of 
these engines are listed. Both units provide a 
constant thrust for more than twelve seconds. 
Most notable from the engineering standpoint is 
an attachment for the larger of these two models 
adding to its thrust. The attachment is a tube fit- 
ting over the rearward part of the engine and open 
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Jetex 50 Jetex Jetmaster 


Solid Fuel 
7/16 Oz. 33/32 Ox. 
7/32 Ox. ¥, Oz. 
7/32 Oz. 9/32 Oz. 
2.0 1.4 
15 sec. 13 sec. 
1200 fpm 1200 fpm 
V/y Ox. 1-34 Oz.* 

Very High 


12-20” 20-36” 
$1.950 $4.95 
$0.065 $0.10 (2) 


*With Induced Flow Adapter the thrust is raised to 2!/4 Oz. 
**For Spring Gun to puncture the cylinders. 


to the airstream in both front and rear. A flow of 
air from the atmosphere is induced through the 
tube by the motion of the gases escaping from the 
rocket nozzle. Some of the energy of the exhaust 
gases is transferred to the flowing air, and the 
thrust is increased. This principle of induced flow 
in fluid streams has been applied to certain solid 
fuel rockets made for the armed forces; it is also 
used in a modified form in the venturi tube 
vacuum pumps used in chemistry labs. The makers 
of Jetex claim that the thrust of their unit has 
been increased by thirty percent by using this 
device. 

It follows from the facts given here that the 
use of either CO, cylinders or Jetex engines pre- 
sents several problems to the model designer, 
these problems being quite unlike those encoun- 
tered in designing other types of models. In an 
article to be written as a sequel to this one the 
author will present a summary of the work he has 
done in designing models for CO. power. He will 
also present some of the problems still outstand- 
ing, and some of the work done by others who 
have made designs for CO. and Jetex. 


Figure V: Spring needle gun for puncturing CO, cylinders. 
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Training Count Helped 
Me Find the Work I Like” 


says HUGH C. SELLS, 


Syracuse University, BS—1942 
and now Manager, Knoxville District Office 


“7 guess I was like many graduating en- 

gineers. I didn’t really know what I 
wanted to do. When the Allis-Chalmers 
representative visited the campus, and 


ELECTRONICS—Modern way to dry 
sand cores is with Allis-Chalmers Foundro- 
matic Sand Core dryer. Revolutionary new 
process dries cores in minutes instead of 
hours. 


POWER—Neat, compact and safe switch- 
gear installation is big improvement over 
open framework and knife switches in older 
installations. 
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described their Graduate Training Course, 
it sounded like the type of postgraduate 
training I really needed. 


“‘What appealed to me then—and still 
Goes—is the broadness of the program. 
Here is a company filling a unique spot in 


industry. It makes important, specialized 


equipment for almost any industry you 
can name.” 


Wide Choice of Activity 


“It’s like a big department store for in- 
dustry. But that isn’t all! In addition, it 
offers a wide choice of activity within each 
of these many product groups... whether 
it be sales, design, research or production. 


“After getting the broad look at indus- 


try the program offers, my interest began 
centering on Service and Erection of large 
equipment. This led me into many depart- 
ments of the company, and I learned about 
everything from steam turbines to sifters 
for flour mills.” 


Valuable Background 


“The transition from service to sales 
was natural. The background of service 
and erection work proved very valuable. 


“So you see, whether you think you 
know what you want to do or not, the 
Allis-Chalmers Graduate Training Course 
is So flexible, so broad in its scope, you 
have a real chance to find yourself. Best of 
all, you don’t have to waste time doing it.” 


Facts You Should Know About the 
Allis-Chalmers Graduate Training Course 


1. It’s well established, having been 
started in 1904. A large percentage cf 
the management group are graduates 
of the course. 


2. The course offers a maximum of 24 
months’ training. Length and type of 
training is individually planned. 

3. The graduate engineer may choose 
the kind of work he wants to do: design, 
engineering, research, production, sales, 
erection, service, etc. 

4. He may choose the kind of power, 
processing, specialized equipment or 
industrial apparatus with which he will 
work, such as: steam or hydraulic, 
turbo-generators, circuit breakers, unit 
substations, transformers, motors, con- 
trol pumps, kilns, coolers, rod and ball! 


GEE 


Foundromatic is an Allis-Chalmers trademark. 
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mills, crushers, vibrating screens, recti- 
fiers, induction and dielectric heaters, 
grain mills, sifters, etc. 


5. He will have individual attention 
and guidance in working out his train- 
ing program. 

6. The program has as its objective the 
right job for the right man. As he gets 
experience in different training loca- 
tions he can alter his course of training 
to match changing interests. 


For information watch for the Allis- 
Chalmers representative visiting your 
campus, or call an Allis-Chalmers dis- 
trict office, or write Graduate Training 
Section, Allis-Chalmers, Milwaukee 1, 
Wisconsin. 


ALLIS-CHALMERS 
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How to design precision into machine 
that does 98 operations a minute 


In designing a machine that performs 98 fac- 
ing operations every 1.1 minutes, machine tool 
engineers had to be sure of extreme precision 
in spindle shafts. Spindles had to be held rigid 
to eliminate vibration and chatter. Engineers 
solved this problem by mounting all spindle 
shafts on Timken® tapered roller bearings. 















How TIMKEN’ bearings 
hold spindle rigid 


The line contact between rollers and races of 
Timken bearings gives spindles wide, rigid sup- 
port. Deflection is minimized and end-play elim- 
inated because the tapered construction of Timken 
bearings enables them to take radial and thrust 
loads in any combination. Spindles are held rigid 
for long-lasting accuracy. 





Want to learn more about 
bearings or job opportunities? 


Many of the engineering problems you'll face after 
graduation will involve bearing applications. For 
help in learning more about bear- 
ings, write for the 270-page Gen- 
eral Information Manual on Timken 
bearings. And for information about 
the excellent job opportunities at 
the Timken Company, write for a 
copy of “This Is Timken”. The 
Timken Roller Bearing Company, 
Canton 6, Ohio. 


NOT JUST A BALL © NOT JUST A ROLLER <> THE TIMKEN TAPERED ROLLER o> 
BEARING TAKES RADIAL @ AND THRUST ~~ LOADS OR ANY COMBINATION 3% 
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Speliology 


Exploring 
By Rane L. Curl, ‘51 


Twelve thousand years ago man came out of the 
caves to build and live on open ground. For per- 
haps fifty thousand years before he had lived at 
the edge of caves for protection and shelter . 
There is nothing to indicate that he cared to tres- 
pass far from the light of day into regions even 
more forbidding and terrifying than the outside 
world of saber-tooth and mammoth. 

Thus man came out of the caves. Now, so many 
years and so much history later, he is again ven- 
turing into his early homes to look with his newly 
developed scientific eye upon that for which he 
had no time or desire so long before; perhaps in 
answer to a hidden attraction 
which has resided within the 
mind as a result of so many cen- 
turies of accommodation to cave 
A spelunker explores the darkness of the Indian Oven Cave of New York existence. 
before descending into its depths. Now, however, it is called 

speleology, the science of caves, 
or spelunking, the sport based 
on the mystery and danger 
which man forever seeks. Both 
find their place in the interests 
of modern man. I intend to de- 
scribe here some of the attrac- 
tions which bring men again into 
the caves. 

We climb mountains, go deep 
into the sea, and fight across 
dangerous jungles and deserts; 
any natural barrier becomes a 
challenge for man to conquer 
“because it is there.” So it is 
with caves. Dissolved out of na- 
tive rock ages before, seemingly 
endless passages possessing 

ee strange forms and ever-presert 
‘ : challenges and dangers face the 
This fiowstone formation is at the bottom of Mitchell's Cave. modern subterranean explorer. It 
*. ee Ay yy ~~, m@ €=is an unmapped world into which 
} Ab ie al by ‘4 


The stalactites in this New York cave are up to four or five feet in length. 


«AR SS the explorer descends when 

1 aye ee “aeeeees §= he puts on a hard-hat for safety 

Ay > See ae is i and a headlamp for illumination, 

Pw\\e | SEB pees =6bundles himself in clothing 

JEN BST en ro against the constant near freez- 

; ee ie are ing temperatures, and takes his 
first steps away from daylight. 

Caves are found throughout 

the world. The erasing action of 

the glacial ice sheets left only 

relatively small caverns in the 

contorted strata of northeastern 

America. In the south and south- 

west, constant conditions and 

relative freedom from major 

geological upheavals left vast, 
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The last frontier 


Chairman, Boston Grotto of the 
National Speleological Society 


thick beds of limestone in which are found caverns 
almost “measureless to man” .. . reckoned in 
hundreds of miles of underground passages and 
presenting a bewildering maze to the caver. 
Starting as slow seepage of ground water far 
below the water tables in limestone country, dis- 
solving of the rock produced flow channels which 
surface drainage later followed. With the drainage 
water came silts and clays which were deposited 
on the floors of the upward cutting aquifiers ; sub- 
sequent lowering of the water table allowed the 
entrance of air... and people. Passages are found 
in every conceivable shape, size, and direction. 
Some require low crawls in mud 
and stone, the worst of which is ane ’ : y 
called the “inhale-exhale crawl”. This sink hole is an entrance to New York's Mitchell Cave, which has a 
Rooms of immense size formed maximum depth of 250 feet. 
7 lp ipr Beam she a! The “oe soeiien of this stalactite has a mean diameter of approximately 
feet in all directions. Strange one and 0 hall inches. 
vertical pits with smooth walls 
may plummet from the floor of 
a passage to end in water or in 
other passages hundreds of feet 
below. Waterfalls of magnificent 
height and underground rivers 
of sombre depth interrupt the 
paths of exploration. Extensive 
roof collapse leaves colossal 
“breakdown” piles through 
which a passage may be thread- 
ed with care. 
Nature, however, will not 
leave the open hole behind, and 
as soon as air enters the caves, 
deposition of minerals com- 
mences the slow process of refill- 
ing the voids. The greatest 
beauty of caverns comes from 
pal gee _ rs beige brewery rang of oe waters produced the roof solution pendants 
cracKS, dissolving e of Twin Lakes Cave, Connecticut. 
native rock with the aid of car- 
bon dioxide in solution and rede- 
positing the limestone from so- 
lution by evaporation or loss of 
the carbonic acid, forming fan- 
tastic shapes of rock which seem 
to have flowed into position in a 
molten state; hence the name 
“flowstone”. Stalactites hanging 
from the ceiling drip upon grow- 
ing stalagmites below. Curtains 
of travertine hang festooned 
upon walls, edges of waterfalls 
and balconies, and wherever 
water flows. On the floor and in 
niches in walls, pools of glass- 
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NO. 4 IN A SERIES 


The Importance of 


at 


Coverings and Sheaths for 


lated electrical wires and cables, refers to a 

relatively continuous homogenous layer or 
layers of impervious and inert material, applied 
over an insulated conductor or conductor 
assembly for the purpose of protecting such 
conductors from moisture, chemical attack and 
mechanical damage. Coverings may be colored 
to indicate circuit identification. Chemical attack 
refers to damage to the insulation resulting from 
acid, alkalies and other chemicals in the atmos- 
phere or the ducts or soil in which the cables 
may be installed. Mechanical damage may result 
from the abraiding, compressing, cutting and 
tearing forces to which the insulation may be 
subjected during installation and service. 


Te: TERM “COVERINGS”, as applied to insu- 


Coverings may be made of metallic or non- 
metallic materials. Metallic coverings may be, 
(1) a continuous metal tube over the insulated 
conductor, usually made of lead and known as 
a lead sheath, (2) metal tapes applied spirally 
about the insulated conductor and referred to as 
an armor or a shield, depending on the purpose 
for which it is used, or, (3) metal wires applied 
spirally either in one direction or in the form of 
a braid, and again known as an armor or a shield. 
Armor is a covering applied primarily for 
mechanical protection or to add strength while 
a shield is applied to protect the insulation from 
electrical stresses or for safety purposes. Non- 
metallic coverings may consist of, (1) a con- 
tinuous layer of vulcanized rubber or rubber-like 
material, generally neoprene, or a thermoplastic 
material, called a jacket, (2) spirally applied, 
moisture-resistant fibrous yarn, usually cotton or 
jute, (3) moisture-resistant fibrous tapes, or, 
(4) moisture-resistant fibrous braids. Combina- 
tions of one or more of these may be used as 
explained later. 


The kind and number of coverings used is 
determined largely by the size of the conductor 
or cable, the type of insulation on the conductor 
and the installation conditions. The following 
is a brief outline of the types of coverings 
required for the more important types of insula- 
tions and installation conditions. 


INSTALLATION in DRY CONDUITS and DUCTS 


Single-conductor rubber and varnished-cambric 
insulated cables require a covering over the insu- 
lation consisting of a moisture-resistant cotton 
braid on the small sizes and a double braid or 
tape and braid on the large sizes for protection 
against mechanical damage. On 600 volt cables 
for installation in buildings this covering must 
be flame-resistant, and is usually colored for cir- 
cuit identification. A thin layer of neoprene may 
replace such fibrous coverings on rubber-insu- 
lated cables. Paper-insulated cables require a 
lead sheath for retention of the impregnant and 
for mechanical protection. Single - conductor 
polyvinyl chloride insulated cables usually 
fequire no coverings since they are generally 
considered resistant to flame and chemical and 
mechanical damage. 

Multiple-conductor cables which consist of 
two or more single conductors assembled as a 
unit are protected by an outer covering. The 
individual conductors of multiple - conductor 
rubber insulated cables are generally protected by 
a single fibrous covering. The outer covering of 
multiple-conductor cables usually consists of a 
tape and moisture-resistant cotton braid on rub- 
ber and varnished-cambric insulated cables. A 
neoprene jacket may replace the outer braid on 
rubber-insulated cables. A polyvinyl chloride 
jacket is generally used on polyvinyl chloride 
insulated multiple-conductor cables. Multiple- 
conductor paper-insulated cables have a lead 
sheath over the assembled insulated conductors. 


INSTALLATION in WET CONDUITS and DUCTS 


The coverings described for use in dry locations 
on both single- and multiple-conductor cables 
are suitable for use in wet locations except that 
a lead sheath is required over varnished cambric 
and non-moisture-resistant rubber and polyvinyl 
chloride insulations. 

Moisture-resistant rubber insulation requires 
mechanical protection in the form of a fibrous 
covering or coverings or a neoprene jacket. A 
neoprene jacket is preferred because of its great- 
er resistance to deterioration in wet locations. 
Moisture-resistant polyvinyl chloride may be 
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insulated wires and cables 


used without a covering on single-conductor 


cables. 
AERIAL INSTALLATIONS 


The types of coverings described for use in wet 
locations are generally suitable for aerial instal- 
lations but greater thicknesses of non-metallic 
coverings, particularly for single - conductor 
cables, are required. Fibrous coverings for aerial 
use are usually made of moisture-resistant jute, 
sisal or loom-woven cotton of large size. Neo- 
prene jackets on single-conductor cables for 
aerial installations are about 50 per cent greater 
in thickness than those used for duct installa- 
tions. These thicker covers provide the addi- 
tional mechanical protection required for aerial 
installations. Neoprene jackets are generally pre- 
ferred over fibrous or rubber jackets because of 
their greater resistance to weathering. Lead- 
sheathed cables with the same sheath thickness 
as used for duct installations are suitable for 
aerial installations. A lead alloy containing small 
amounts of antimony or tin is used instead of 
pure lead to reduce failures due to crystallization. 


DIRECT BURIAL 


For direct-burial installations, rubber, rubber- 
like or thermoplastic jackets and lead sheaths 
are generally used. The jacket or sheath thick- 
nesses are the same as those used for aerial instal- 
lations. Lead sheaths require protection against 
mechanical damage. This usually consists of two 
servings of moisture-resistant jute yarn imme- 
diately over the lead followed by two steel tapes 
over which are applied two servings of moisture- 
resistant jute. 


SUBMARINE and VERTICAL CABLES 


Submarine cables require protection against 
mechanical damage and additional strength over 
that provided by the conductors to prevent them 
from being broken by dragging anchors or other 
objects. Vertical cables frequently require greater 
strength for their support than that provided 
by the conductors. This additional strength and 
mechanical protection is usually provided by a 
serving of steel wires which completely covers 
the surface of the cable. This is known as a wire 


armor. A bedding consisting of two moisture- 
resistant jute servings is provided between the 
non-metallic jacket or lead sheath and the 
armor wires. 


PORTABLE INSTALLATIONS 


Cables for portable installations such as those 
used on dredges, shovels and mining equipment 
must be flexible and their sheaths must be resist- 
ant to abrasion, cutting and tearing. Tough wear- 
and - weather - resistant rubber or rubber - like 
jackets are therefore used. Such jackets are gen- 
erally made in two layers with a reinforcing 
braid of high-strength cotton yarn between 
them. The jacket thicknesses for such cables are 
generally greater for a given size of cable than 
those of cables for non-portable installations. 


SHIELDING 


Shields consist of one or more conducting layers 
on insulated electric power cables, the purpose 
of which is to confine the dielectric field to the 
insulation on the individual conductors. The 
two most important functions of shields are, (1) 
to protect the insulation against harmful electri- 
cal stresses and discharges at its surfaces, and, 
(2) to reduce hazards of shock. 

Since harmful electrical stresses can occur at 
both the internal and external surfaces of an 
insulation, particularly on stranded conductors, 
at high voltages, it is necessary to provide 
shields at both surfaces. Internal shielding in 
the form of a semi-conducting fibrous material 
is generally used immediately over the conduc- 
tor for operating voltages above 2000. External 
shielding usually consists of a semi-conducting 
fibrous layer immediately over the insulation 
over which is applied a layer of metallic mate- 
rial. External shields are generally used at volt- 
ages above 3000 for non-metallic jacket cables 
and above 10,000 for lead-sheathed cables. 

Metallic shields are made of non-magnetic 
materials such as aluminum or copper and afe 
applied as tapes on cables for non-portable 
installations and as braids for portable cables. 
External shields raust be grounded at all joints 
and terminals. 


For reprints of these pages write to address below. 


Electrical Wire and Cable Department 
Rockefeller Center « New York 20, N.Y. 
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Pee : rs : , 
Author rappels down Cat Hole Cave, Massachusetts. 


like water slowly build up their own dams by 
deposition of calcite around their rims. All these 
are present in shapes that stimulate the imagina- 
tion. 

In 1940 a group of people who like to explore 
these underground mysteries formed a group 
which they called the National Speleological So- 
ciety and chartered it in the District of Columbia. 


Spelunker perches above subterranean pool of water. 


Originally flat lying limestones have been contorted to a 
banded marble in Eldon's Cave, Massachusetts. 
Today this society receives the world’s accumula- 
tion of stories of adventure below ground, as well 
as the scientific output of men of geology, biology, 
bio-ecology, minerology, and many other fields 
where caves offer opportunity for unusual, useful, 
and interesting research. 

This research extends from government sur- 
veys investigating the possibility of using caves 


Spelunker approaches cave exit after a tiring outing. 
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for strategic storage, to more 
esoteric papers concerning the 
eggs of typhlotriton spaleaus (a 
cave salamander). Scientific 
work underground is conducted 
by the members of many uni- 
versities and private individuals, 
and reported in the publications 
of the NSS. Caves can supply 
answers to many problems: bat 
behavior and population studies; 
hydrologic studies of area drain- 
age; and others. 

Boston, as the center of nu- 
merous educational institutions 
interested in such research, and 
also as the center of great inter- 
est in outdoor sports, has the 
only presently active Grotto (lo- 
cal group of the N.S.S.) in New 
England. From here, field trips 
are run to the limestone areas of 
the Taconic and Berkshire 
ranges in western Connecticut, 
Massachusetts, and Vermont, in 
which are found a large number 
of caves which are interesting, 
albeit small compared. to south- 
ern caverns. To the north, in 
New Hampshire and Maine; are 
found unusual rock-fall caves 
produced by the collapse of the 
side of a mountain into narrow 
gorges cut in the native meta- 
morphic schists. These are not 
true caves, but possess the in- 
terest and danger of “break- 
down” exploration. Farther to 
the west the Helderberg Plateau 
in New York State is the home 
ground of various other Grottoes 
of the N.S.S. and is also a focal 
point for many field trips from 
Boston, for it is there that deep 
caves may be found; some up to 
250 feet deep with vertical drops 
of over 100 feet. Extensive 
underground passages and rivers 
may yield over a mile of possible 
travel after entering one of the 
forbidding shafts. 

In all these areas the search 
for new and bigger holes goes 
on. 

Thus we see that caves, besides 
supplying an outlet for the curi- 
osity and energies of modern 
man, also offer a wide field for 
original work in many allied 
scientific quests. 

It is estimated that there are 
well over a million miles of 
underground passages in the 
United States which may be ex- 
plored . . . of which to date a 
scant few hundred have been 
thoroughly mapped, described, 
and studied. It is thus not far 
from the truth to say that here 
is the “last frontier -for the 
pioneer.” 
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CORRECTION 


CORRECTION 


@ LEROY* Lettering equipment is standard in drafting rooms 
everywhere. No special skill is needed for perfect, regular 
lettering and symbol drawing. There are LEROY templates in 
a variety of alphabets and sizes, as well as for electrical, 
welding, map, geological, mathematical and other symbols 


that the draftsman needs. 


KEUFFEL & ESSER CO. 


est. 1867 


NEW YORK * HOBOKEN, N. J. 


*Trade Mark® 
quipme nt 
and Materials, 
Slide Rules 


Measuring Tapes 


Chicago * St. Louis * Detroit * San Francisco * Los Angeles * Montreal 
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Turning Points in Jet Engine Design 


Designing more power into less space 
. . . @ trend in jet engine development 
. . . puts a premium on space-weight 
saving factors as well as performance. 
That’s one reason why jet engine de- 
signers are specifying more and more 
Fafnir Ball Bearings for every important 
turning point from main rotor to acces- 


AVAILABLE 


A sound-motion p: ture depicting high points 
in the manufacture ond use of Fafnir Ball 
Bearings is available to engineering classes. 
Write to The Fafnir Bearing Company, 

New Britain, Conn., for details. 


sories and gear boxes. Fafnir Ball Bear- 
ings save space and weight as well as 
meet performance requirements estab- 
lished for the latest type jet engines. By 
keeping in step with aircraft progress, 
Fafnir continues to lead in the produc- 
tion of aircraft bearings. The Fafnir 
Bearing Company, New Britain, Conn. 


FAFNIR 


BALL BEARINGS 


MOST COMPLETE LINE IN AMERICA 
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You can’t see 
but it’s in the picture 


There are important factors about picture- 
making you never see in the print—the 
photographer, the lights, the darkroom, 
the chemicals. One of many materials 
essential to photography is Synthane—a 
laminated plastic. 

Synthane is corrosion-resistant... 
Synthane spools carry film from early 
stages of emulsion coating through develop- 
ing. Synthane is opaque to infrared rays 
which accounts for its use as slides for film 
packs. Synthane is an electrical insulator; 
you'll find it hidden in flash guns, lighting 
equipment and projectors. Synthane is 
wear-resistant and _ vibration-absorbing, 
fine for quict gears in movie cameras. 


The photographic industry is only one 
part of the American industrial picture, 
and the properties for which Synthane is 
valued in it are only a few of the many 
Synthane has. Others are good tensile, 
compressive, flexural, and impact strengths, 
dimensional stability, light weight, high 
dielectric strength, ease of machining. 
Synthane has all these properties—and 
more—in combination. And the combina- 
tion may be valuable to you. 

To get the complete picture of Synthane 
and its possible place in your product, 
write today for the 24-page Synthane 
Catalog. Synthane Corporation, 42 River 
Road, Oaks, Penna. 


a 
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Here you see the three basic forms of 
Synthane laminated plastics—sheets, 
tubes and rods. All three are made by 
applying heat and high pressure to 
resin-coated laminations of paper, 
fabric, glass cloth or mat. Synthane is 
thermo-setting, has many much-sought 
properties in combination. 


Synthane in 
Photography 
A-—l6mm Reel 


8,C,D—Film 
processing spools 


E,f—Chemical- ¢ 
resistant screws 
for developing §) 
equipment 
G—35mm @ 


film carrier 


LAMINATED PLASTICS 
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Do you want to get ahead in engineering? 


Then—after you graduate—join a com- 
pany that’s expanding in fields where 
big engineering futures lie. 


At Boeing you'll find plenty of room 
to get ahead in such projects-with-a- 
future as a major guided missile program 
... Tesearch in supersonic flight and 
nuclear-powered aircraft . . . America’s 
first-announced jet transport . . . and the 
revolutionary B-47 and B-52 jet bombers. 


You'll find Boeing a stable 37-year-old 
company, that has grown practically con- 
tinuously. For example, Boeing now 
employs 6000 engineers in contrast to 
3500 at the peak of World War II. 
And although Boeing is a large concern, 
it is so organized that each engineer is 
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an individual who stands out —and pro- 
gresses—in proportion to his ability. 


Boeing is constantly alert to new tech- 
niques and materials — and approaches 
them without limitations. Extensive sub- 
contracting and major procurement 
programs — directed and controlled by 
engineers—give you a varied experience 
and broad contacts with a cross section 
of American industry. No industry, in 
fact, matches aviation in offering such 
a wide range of experience, or breadth 
of application — from pure research to 
production design, all going on at once. 


Boeing engineering activity is concen- 
trated at Seattle in the Pacific North- 
west, and Wichita in the Midwest. These 


communities offer a wide variety of rec- 
reational opportunities. Both are fresh, 
modern cities with fine residential and 
shopping districts, and schools of higher 
learning where you can study for ad- 
vanced degrees. 


There are openings in ALL branches 
of engineering (mechanical, civil, elec- 
trical, aeronautical, and related fields), 
for DESIGN, RESEARCH and PRODUCTION. 
Also for servo-mechanism and electron- 
ics designers and analysts, as well as 
physicists and mathematicians with 
advanced degrees. 


For further information, 
consult your Placement Office, or write: 


JOHN C. SANDERS, Staff Engineer — rersonnel 
Boeing Airplane Company, Seattle 14, Washington 


SS OEMNM IF 
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...@ hinge pin 


ee. @ bolt and nut 


dia. from 
1/16” te 1/2” 


eee modern fastener 
that saves time and money 
on thousands of applications 


Rollpin is a hollow, split, cylindrically formed pin with chamfered 
ends. It is simply driven into holes drilled to normal production toler- 
ances. Because Rollpin is slightly larger than standard sized holes, 
it compresses as inserted. It is self-locking—and vibration-proof— 
because of the constant pressure it exerts against hole walls. Its shear 
strength exceeds that of a cold rolled pin of the same diameter. Rollpin 
is readily removed with a drift or pin punch—and can be reused. 
Because of its versatility—and the production economies it makes 
possible—Rollpin is finding wide usage in almost every phase of manu- 
facturing activity. Write for design information on the Rollpin. It will 
enable you to cut costs for many applications where use of rivets, set 
screws, dowels, and straight, serrated or cotter type pins create instal- 


lation or performance problems. 


ELASTIC STOP NUT CORPCRATION OF AMERICA 


2330 Vauxhall Road, Union, New Jersey 
Elastic Stop Nuts with the famous red collar 
are another ESNA product 
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the young engineer looks at 
industrial retirement plans 


They Are a Substaniial Part of His Total Pay 


By Karl E. Sterne, G. 


The idea of retirement is so remote to a man 
just graduating from college that he seldom pays 
enough attention to the retirement plans that 
most of his prospective employers offer. He may 
decide to work for one firm because it will pay 
him $500 a year more than another, while over- 
looking the pension plan of the other firm which 
may well be worth $1,000 annually—not at age 
sixty-five, but immediately. 

Let us take an extreme example: the Army. 
A married second lieutenant starts out with a 
monthly salary of $222 plus $133 subsistence and 
quarters. After 30 years he can retire on three- 
quarter pay. Let’s say he winds up a colonel] and 
is pensioned for 18 years, which is not far from 
average, The total amount paid to him as pension 
is no less than sixty-nine per cent of the total ac- 
tive pay he received. Thus if we pro-rate his pen- 
sion as sixty-nine cents in addition to each dol- 
lar of active pay, we discover that his starting 
pay is not $355 but $600. It’s pretty hard to 
match that with an industria] salary. 

Nevertheless the great majority of M.I.T. 
graduates go into industry, where salaries are 
higher, years of retirement fewer, and pensions 
lower—all factors which reduce the ratio of the 
total pension paid over the years of retirement 
to the total salary paid during the years of em- 
ployment. Such a ratio is a convenient index to 
the actual value of a pension plan, since, as we 
see above, it shows how much extra salary the 
pension is equivalent to. Our article will demon- 
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strate how to calculate this figure for any pen- 
sion plans that you may wish to evaluate. 

Before discussing retirement plans, we must 
take up two factors which determine how much 
total pension you will receive. These are the sal- 
ary you may expect to earn (since pensions are 
usually determined by taking a percentage of sal- 
ary), and how long you will live, Let us look at 
them in some detail, since not only the average 
engineer but sometimes the expert who devises 
a retirement plan is apt to miscalculate at least 
the latter factor seriously. 


How Much Will Your Salary Be? 


Detailed information is available about engi- 
neering salaries in the U. S., and just enough data 
have been collected about salaries of M. I. T. 
graduates to indicate that they earn considerably 
more than the U.S. average. One reason is that 
over forty per cent of M.I.T. men wind up in 
management positions,’ with high salaries which 
are not adequately included in engineering sur- 
veys. 

Taking 1949-50 figures, we find that the aver- 
age engineer starts at a salary of about $4,000 a 
year. For the next twenty years he receives an 
annual raise of $200, bringing his salary up to 

1“The World Almanac, 1953”, New York World-Tele- 
gram Corp., New York, p. 724; 1953. Calculation assumes 
five years spent in each rank. 

2 P, A. Simmons, “An Investigation of Employment Pat- 
terns Being Established by M.I.T. Alumni”, M.I.T. M.S. 
Thesis; 1950. 
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$8,000. Then his annual raise drops to about 
$150 for fifteen years, after which his salary lev- 
els off and remains at around $10,000 until he re- 
tires.* 

A 1951 study of chemical engineers, who gen- 
erally attain a higher level of education and pay, 
shows that they pretty nearly parallel the first 
twenty years’ pay of all engineers, after which 
their annual raise increases, so that they reach a 
peak of $12-$13,000 at retirement.‘ 

The only figures available on Tech men are 
those compiled in a 1951 survey of Technology 
Loan Fund recipients.’ In the absence of other 
data we must assume that these men are typical 
of all M. I. T. graduates. (This is not too bad an 
assumption, since the men are not sufficiently 
represented in this sample are probably at both 
ends of the salary range: those with well-to-do 
fathers whose jobs they may take over, and those 
considered too poor a risk to merit a loan.) 

Salary figures are availale only for the first 
twenty years after graduation, as the T. L. F. 
has been in existence only since 1930. We shall 
make a linear extension of these salaries for an- 
other fifteen years before considering them to 
level off. This is a fairly conservative estimate, 
since any falling off of engineers’ raises after 
twenty years should be more than offset by the 
increased raises that can be expected of men en- 
tering management. 

The T.L.F. survey shows that the median Tech 
man starts at a salary of about $4,500, and re- 
ceives an annual raise of $300. Extending this 
rate of increase for thirty-five years and then 
leveling it off, we wind up with a salary of 
$15,000 at retirement. If our Tech man works for 
forty years before retiring, he will have earned 
a total of $410,000. 


How Long Will You Live? 


You have probably run across the statistic 
that the average life span of a white American 
male is sixty-seven years. You may also know 
that you are credited with an extra three and a 
half years when you safely reach the age of 
twenty. It is a common error to assume that if 
you retire at sixty-five, you may thus look for- 
ward to only five and a half years of retirement. 
Many people furthermore believe that since 
length of life is an inherited characteristic, such 
averages do not apply to them. 

Studies show, however, that if you have excep- 
tionally long-lived (or short-lived) parents, you 
may expect to live only one or two years (or less) 
than the average.* But the mere fact that you are 
graduated from an eastern college adds an aver- 
age of four years to your life,’ and your choice of 
a technical career gives you another one and a 
half. And that’s not all. 

The above average was based on death rates 
today. For the last hundred years death rates 
have been falling, and they will undoubtedly con- 
tinue to fall. Statistically speaking, you will be 
exposed to the death rates that apply to each age 
bracket in the year that you reach that age. By 
the time you turn forty or fifty. lower death rates 
will prevail, and you may expect to live longer. 
Although the exact length of time is a matter of 
considerable controversy, an extra five years is 
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a fairly conservative figure to assign to this fac- 
tor.® 

And so, if you retire at sixty-five, you may ex- 
pect to collect not five and a half but sixteen 
years of pension—almost three times the amount 
usually assumed. 


Retirement Plans 


Now we are ready to examine the retirement 
plans themselves.*° 

Such a large number of salaried employees are 
covered by pension plans today that it is surpris- 
ing to discover that fifteen years ago most of 
these plans did not exist. A pension used to be 
considered a gift to reward faithful employees; 
it was awarded at the option of the management; 
and an employee could be fired a few years be- 
fore retirement thus losing all chances of a pen- 
sion. There was generally no “retirement plan” 
under which an employee could look forward to 
a definite pension. No money was set aside for 
future pensions—they were simply paid out of 
current earnings, and a number of large firms 
had to reduce pension payments during the de- 


pression years. 

Today, although almost all retirement plans 
are financed soundly, there are still firms which 
consider pensions as over and above the wages 

3“Employment, Education and Income of Engineers, 
1949-1950”, U. S. Department of Labor, Bureau of Labor 
Statistics, p. 42; 1952. Table has been extrapolated down- 
ward. 

4“Manpower Resources in Chemistry and Chemical En- 
gineering”, Bureau of Labor Statistics Bull. 1132, p. 108; 
1953. 

5H. E. Lobdell, “T. L. F. Survey”, The Technology Re- 
view, vol. 54, No. 4; February, 1952. 

6 L. I. Dublin and A. J. Lotka, “Length of Life”, Donald 
Press, New York, p. 117; 1949.. 

7 Ibid., p. 219. Actually this study showed graduates of 
eight Eastern colleges to have a life expectancy at age 22 
of five years more than the average. However, the survey 
covered men who graduated around 1900, when life expect- 
ancy was almost 20% lower than it is today, so we have 
somewhat arbitrarily assumed that the 20% improvement 
also reduced the margin by 20%, to four years. 

8J. S. Whitney, “Death Rates by Occupation”, National 
Tuberculosis Association, New York; 1930. Technical en- 
gineers have a death rate only 81.5% of that of all pro- 
fessional men between ages 15 and 64. From this it is not 
difficult to calculate the 1% year differential. 

® Since this is the most controversial figure in our paper, 
we would like to discuss it more fully. 

The question of future death rates is a hard one to 
answer. Demographers are - 4 into two camps. One 
group, represented by P. K. Whelpton of the U. S. Census 
Bureau, feels that we have extended the life span almost 
as much as we can, and it points out that the lowered 
death rates have been confined to the younger age brack- 
ets, while older people have never enjoyed any improve- 
ment in life expectancy. This group has prepared vroiec- 
tions of life expectancy which have consistently under- 
estimated it, as shawn by subsequent experience. 

More recently, a group of British demographers such 
as Peter R. Cox and V. P. A. Derrick has set out to dis- 
prove the notion of a fixed life span, and a remarkable 
lowering of death rates in the upper age brackets during 
the last ten years has strengthened their theory consider- 
ably. Basically, they hold that death rates are lowered not 
by calendar years but rather by generations, and if a low 
death rate for people in the 30-40 year age bracket ap- 
pears in 1950, then a similarly low death rate will appear 
for the 60-70 year age bracket in 1980, since both statistics 
are produced by the same group of people. 

10 Much of the following material is taken from R. B. 
Robbins, “Pension Planning in the United States”, Teach- 
ers Insurance and Annuity Association of America; 1951; 
and from, “A Study of Industrial Retirement Plans”, 
Bankers Trust Company, New York; 1953. 
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due the employee. Quite a number still reserve 
the right to fire an employee without paying him 
the money accumulated towards his retirement; 
in fact there is still some question as to whether 
the employee has a legal right to this money, 
even when it is specifically paid into an account 
kept for him. Retirement plans, in short, are rel- 
atively so new that they will undoubtedly be mod- 
ified considerably in the light of further experi- 
ence, and you should consider a specific plan more 
as an indication of the firm’s policy on retire- 
ment, since by the time you are ready to retire 
it will probably have changed. 

Let us take a look at two of the more forward 
looking retirement plans to see some desirable 
features, 

The United Nations plan requires all U. N. em- 
ployees to contribute seven per cent of their sal- 
ary, with the U.N. contributing fourteen per 
cent plus any deficit. (Evidently this plan is 
worth at least twenty-one per cent of the salary.) 
The employee is retired at age sixty. His pen- 
sion is calculated at one-sixtieth of the average 
of his last ten years’ pay, times the number of 
years he has contributed to the plan up to thirty. 
Thus if he.retires after thirty-five years of serv- 
ice, his pension is fifty per cent of his final sal- 
ary. If he leaves the U. N. before retirement but 
after at least five years of employment, he re- 
ceives both his own and the U. N.’s payments in 
full. ; 

The Carnegie plan, which is used by many US. 
universities, requires a total contribution of from 
twelve to twenty per cent of the teacher’s salary, 
of which one-half to two-thirds is paid by the col- 
lege and the rest by the teacher. These payments 
start at thirty and end at sixty-five with retire- 
ment. They purchase an insurance policy calcu- 


lated to provide an annuity of fifty per cent of 
the salary received between ages sixty and sixty- 
five. If the teacher transfers to another school, 
the policy is also transferred; if he leaves the 
school system, he may continue to pay on the 
policy himself; if he dies before reaching sixty- 
five, the accumulated funds are paid to his bene- 
ficiary. 

These plans have one advantage which is not 
frequently found in industrial plans: none of the 
pension is forfeited if the employee leaves after 
more than a few years. Since one of the strong- 
est advantages of a pension plan to the employer 
is that it keeps the employee from changing posi- 
tions just when he becomes most valuable, most 
firms prefer to arrange matters so that an em- 
ployee is penalized part or all of his accumulated 
pension funds if he leaves before retirement. 
Since it is likely that you will not spend your life 
with the first company you work for, this factor 
of vesting (which means making the funds con- 
tributed by the firm available to the employee) is 
an important one to consider, and should — 
ably take place after a minimum number of 
years. 

We see also that these plans take a realistic 
view of the value of a pension, and require the 
employee to contribute a considerable sum him- 
self. In general, most retirement plans which pro- 
vide more than a nominal] pension require the em- 
ployee to contribute something less than half of 
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NEW No.955 
Electronic 24 
Caliper 


Here’s another new aid to precision 

production from Brown & Sharpe 

— enables you to specify closer toler- 

ances and know they’re practical. 

This new No. 955 Electronic Caliper 

permits production gaging in units from .0001” to 
.00001”, often without removing work from machine or 
fixture . . . or without lifting work from the bench. 
Readings are taken on the No. 950 Electronic Amplifier. 
Four interchangeable jaws provide a measuring range 
from 0” to 4” ... only one master needed for each 
setting. Aligning attachment also available to facilitate 
measuring long work pieces. Write for the new illus- 
trated Bulletin. Brown & Sharpe Mfg. Co., Providence 
1, Rhode Island, U. S. A. 


Brown & Sharpe (25 


One for every place— 
One plate to get them all... 


Bee /e 
BBE 


Out = a Agee tee ery ry = your engineering role 
«+ you coming ips with the problem imi- 
nating wasteful friction. Soa lite 
You can look to S&S" for the i i i- 
pea , tha practical solution to anti 
@cs makes all of these eight types of bearings which 
serve virtually every equipment need. Rely on SCS for 
putting the right bearing in the right place. mi? 
SKF INDUSTRIES, INC., PHILADELPHIA 32, PA. 
— manufacturers of B&F and HESS-BRIGHT bearings. 
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‘Remembering’ 


160,000 
TIMES A 
SECOND 


Techniques employed 1 
the magnetic drum memory wnit 
of the Hughes airborne digital computer 
are reviewed by project members 
Arthur Zukin (left) of the Radar 
laboratory, and Dan L. Curtis of the 
Advanced Electronics Laboratory. 


ADDRESS: 
Scientific 
and 
Engineering 


Staff 


RESEARCH AND 
DEVELOPMENT LABORATORIES 


Culver City 
Los Angeles County 
California 
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ENGINEERS 
AND 
PHYSICISTS 


One of the problems in 
designing an electronic 
digital computer for airborne 
automatic controls is that 

of storing information 

uscd by the sustem, 


At Hughes, where the airborne elec- 
tronic digital computer was pioneered. 
the problem presented by the memory 
unit was attacked basically by the 
Hughes technique of systems planning 
and analysis. This involved an exhaus- 
tive examination of the requirements, an 
evaluation of the best means for satisfy- 
ing them, and the design of the simplest 
possible mechanization consistent with 
superior performance. 

A magnetic drum memory unit was 
chosen as the most compact and rugged 
storage device for the airborne digital 
computer. The unit developed by Hughes 
provides storage space for more than 
2500 19-digit words. Density of the mag- 
netic recording is approximately 100 
binary digits per inch. Rotating at 8000 
rev/min, the 4-inch diameter drum per- 
mits computation at a rate of 160,000 
binary digits per second. 

From an analysis of the logical inte- 
gration of the memory unit into the com- 
puter system, the unique “floating refer- 
ence” principle was developed. Instead 
of standard coincidence-type methods 
for selecting numbers from the magnetic 
drum storage, a floating reference system 
is used in which the memory position is 
determined by counting word times from 
the end of the preceding operation. This 
technique produces for this application 
a performance equivalent to a random 
access memory and results in a substan- 
tial saving in equipment. 

A major effort at Hughes is also de- 
voted to adapting electronic digital com- 
puter techniques to business data proc- 
essing and related applications — uses 
unquestionably destined for far-reaching 
peacetime application. 


Activities at Hughes in the computer field 
are creating some new positions in the 
Laboratories. Experience in the design and 
application of electronic digital computers 
is desirable but not essential. Engineers 
and physicists with backgrounds of com- 
ponent development or system engineering 
are invited to apply. 
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What's Happening at CRUCIBLE 


about clicker die steel 


what it is how it is used 
Clicker die steel is a special cold rolled alloy steel. It is used Clicker die steel is furnished to the die maker in either 
in making clicker dies for cutting leather, rubber, plastic, single or double edged form in one of several standard 
felt and fabrics of other compositions that shapes. The die maker first shapes the die by bending 
go into the making of shoes the die steel to a pattern that provides the desired con- 
and similar products. figuration, and then welds the two ends at a corner. He 
finishes the die by grinding a bevel on the outside of the 
cutting edge and filing the inside edge. Before the fin- 
ished die is hardened and tempered, the die maker 
ia icadk sds dia ait forms identification marks — combinations of circles 
for cutting shoe leather. and squares — in the cutting edge so that the material 
cut from it may be easily identified as to its size and 
style. 
In the cutting operation, the leather or other material 
ee a ae ee a is placed on an oak block in the bed of the clicker 
shapes. machine. Then the die is placed by hand on the material 
which is cut as the aluminum faced head of the machine 
presses the die through it. The clicking sound which 
the head makes as it strikes the die is where the term 
“clicker machine” derived its name. 


what it is composed of 

Clicker die steel as produced by the Crucible Steel 
Company of America is a controlled electric steel in 
which the combination of carbon and alloy is designed 
for maximum toughness and proper hardness after heat 
treatment. 

Experience has proved that cold finished clicker die 
steel is superior to hot rolled material for sizes ap- 
proximately 34 inch and narrower because of its lower 
degree of surface decarburization which permits the 
use of slightly thinner sections. Cold finished material 
also has a better surface finish with closer width and 
thickness tolerances and thinner edges that require 
less grinding and filing to complete the die. 


CRUCIBLE’S engineering service 
une ¥ bags tong Foran eng gy ta As with clicker die steel, the Crucible Steel Company of 
SUSE, chen tha die are oat tobe America is the leading producer of special purpose 
surface ground. steels. If you have a problem in specialty steels, our staff 
of field metallurgists with over 50 years experience in 
fine steel making is available to help you solve it. 
Crucible Steel Company of America, General Sales and 
Operating Offices, Oliver Building, Pittsburgh, Pa. 


first name in special purpose steels 


Midiand Works, Midland, Pa. > Spaulding Works, Harrison, N. J. © Park Works, Pittsburgh, Pa. 7 Spring Works, Pittsburgh, Pa. 
National Drawn Works, East Liverpool, Ohio « Sanderson-Halcomb Works, Syracuse, N.Y. ¢ Trent Tube Company, East Troy, Wisconsin 
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y q Connection to 220/440 
volt power supply 


OKONITE CABLE ® 
25HP 3 
phose 60 cycle 220/440 


volt whmeruble solvoge 
tor 


Seriously crippled by an aerial torpedo during 
World War II, the cruiser USS Honolulu struggled home 12,000 
miles under her own power. 

This historic trip was made possible by the vessel’s salvage 
pumps which were served by unusual “double-duty” Okonite 
cables. These specially made cables not only supplied power to 
the electric motors in the pumps, but also maintained a con- 
stant oil supply to the pumps through a tube in the same cable. 
Despite many weeks of submersion in oily sea water, the 
Okonite cables retained their original properties. 


ee @ 
Tough jobs are the true test of electri- 
cal cable... and installations on such 
jobs usually turn out to be Okonite. 


r+) ey i T E Fan) insulated wires and cables 


Then you should see this new Bulletin 
on Frick “ECLIPSE” compressors .. . 
the world's finest line of commercial 
and industrial refrigerating machines. 
Full range of sizes—from two to nine 
interchangeable cylinders... for use 
with all standard refrigerants. Maintain 
any temperature from 140 degrees below 
zero to 80 degrees above. Over 70 
years’ experience built into them. Write 
today on your firm's letterhead for 
Bulletin 100-F. 


The Frick Graduate Training Course in Refrigeration and Air Condition- 
ing, operated over 30 years, offers a career in @ growing industry. 





their expected cost, but not as much in terms of 
salary as the above plans call for, 

The U. N. and Carnegie plans are based on the 
final salary rather than on the average salary 
over the whole span of employment. This is pref- 
erable because such a pension more accurately 
reflects the standard of living at the time of re- 
tirement, and more and more firms are changing 
to this form of calculating the retirement pay. 

Finally, these plans (especially the Carnegie 
plan) guarantee the employee adequate retire- 
ment pay no matter what. The employer enters 
into a firm’ agreement to furnish a fixed pension 
or its equivalent. Some industrial plans do not 
legally commit themselves to paying the pension 
at all. Others credit the employee with a percen- 
tage of the company’s profit each year; although 
the money is not paid until the employee leaves 
the firm, this is not a true retirement plan, since 
it does not guarantee an adequate pension. Rather. 
it is a fluctuating profit sharing plan, and the em- 
ployer might better distribute this money at once 
as the incentive pay which it really is. 

Now with all this behind us, let us examine 
an average industrial retirement plan, and see 
what it is worth. The plan we shall describe is a 
composite of over three hundred pension plans 
listed by the Bankers Trust Company of New 
York in “A Study of Industrial Retirement 
Plans”, 1953 edition. 

The typical plan requires the employee to pay 
4 per cent of his salary into the retirement fund. 
This money will be returned to the employee any 
time he leaves, but vesting occurs only after 
about fifteen years. Retirement pay begins at 
sixty-five, and is calculated at one and one-quar- 
ter per cent of the average salary during the last 
five years of employment, times the number of 
years employed. 

Remember that our median M.I.T. graduate 
works for forty years, winding up with a $15,009 
salary and tota] earnings of $410,000. Thus his 
pension will be fifty per cent of $15,000, or $7,- 
500. He has contributed four per cent of $410,- 
000, or $16,400, and if it has been invested at 
about four per cent it will be worth $30,000. 
Since he can expect to live sixteen years, he will 
collect retirement pay totalling $120,000, of which 
the company contributes $90,000. 

Pro-rating the firm’s contribution per dollar 
of earnings, we arrive at the true value of the 
pension plan as 90/410 or twenty-two per cent of 
his salary. Including the retirement plan, then, 
his starting pay is not $4,500 but $5,500. 

Note that this is an average of present-day 
plans, and there are many which are more gen- 
erous. Of course, by the time you are ready to 
retire, the plan will have been altered, and we 
shall stick our neck out and predict some changes, 
First of all, vesting will undoubtedly occur much 
earlier. Second, a part of the pension will prob- 
ably be payable to your widow if she outlives 
you, which will extend those sixteen years of pen- 
sion to well past twenty. Third, the pension funds 
will be paid to your estate if you die before re- 
tiring. And finally, your contribution will un- 
doubtedly be increased once the conipany dis- 
covers that its engineers live considerably longer 
than is presently expected. 
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Guiding light 


in a new age of discovery 


Despite what has already been accom- 
plished, the science of electronics is 
young. You can expect the electron to 
become even more useful—to you, in 
your home, and to the nation. 


How useful it can be is seen in the ad- 
vances already made by RCA scientists— 
such as the picture tube of your television 
set .. . the image orthicon television cam- 
era, used by every studio in the nation 
... the amazing electron microscope, 
which magnifies as much as 200,000 
times. RCA scientists now work toward 


new advances—more powerful television 
sets .. . all-electronic color television . . . 
UHF television . . . new electronic sys- 
tems for industry and our Armed Forces. 


To RCA scientists, the challenge of tomor- 
row is more interesting than yesterday’s suc- 
cess. This pioneering spirit assures you finer 
quality in every product and service of RCA 
and RCA Victor. 


* * * 


See the latest in radio, television, and electronics at 
RCA Exhibition Hall, 36 West 49th Street, N. Y. 
Admission is free. Radio Corporation of America, 
RCA Building, New York 20, N. Y. 


The David Sarnoff Research Center 


of RCA at Princeton, N. J. 


CONTINUE YOUR EDUCATION 
WITH PAY—AT RCA 


Graduate Electrical Engineers: RCA 
Victor—one of the world’s foremost manu- 
facturers of radio and electronic products 
—offers you opportunity to gain valuable, 
well-rounded training and experience at 
a good salary with opportunities for ad- 
vancement. Here are only five of the many 
projects which offer unusual promise: 

© Development and design of radio re- 
ceivers (including broadcast, short-wave 
and FM circuits, television, and phono- 
graph combinations ). 

© Advanced development and design of 
AM and FM broadcast transmitters, R-F 
induction heating, mobile communications 
equipment, relay systems. 

® Design of component parts such as 
coils, loudspeakers, capacitors. 

© Development and design of new re- 
cording and producing methods. 

© Design receiving, power, cathode 
ray, gas and photo tubes. 

Write today to College Relations Divi- 
sion, RCA Victor, Camden, New Jersey. 
Also many opportunities for Mechanical 
and Chemical Engineers and Physicists. 


Rap1o CORPORATION OF AMERICA 


World leader in radio—first in television 
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For a successful engineering career, 
thorough background in welded 
steel construction is vital since: 


GOOD 
ENGINEERING DESIGNS 
DEPEND ON COST 


With more and more emphasis being 
placed on cost of manufacture to meet 
competition, industry’s management 
today looks to its engineers to initiate 
money-saving ideas in product de- 
signs. As a result, the alert engineer- 
ing student who can come up with 
unique money-saving suggestions in 
his designs will find greater acceptance 
for his suggestions and a promising 
future in personal advancement and 
income. 


Often too little attention is devoted 
to how a product design can be sim- 
plified to eliminate costly manufac- 
turing manhours once a basic design 
is established. To achieve this end, 
where designers reappraise product 
details for welded steel construction, 
production costs are being cut an 
average of 50% compared with man- 
ufacture using castings. 

The reasons for the lower cost with 
welded design are basic . . . lower cost 
of steel per pound, fewer pounds of 
steel needed and simpler shop pro- 
cedures. In addition, steel designs are 
stronger ... resist fracture from shock 

. are more modern in appearance. 


FORMER BOLTED DE- 
SIGN of base for elec- 
tric switch. Bases 
range from 6 to 10 
Seet long. Are subject 
to severe cantilever 
stresses from opening 
and closing of switch. 


PRESENT WELDED 
STEEL DESIGN in- 
corporates tubular 
cross members. 
Weight cut 20%. 
Deflects one fourtés 
as much under 
load. Costs no more 
to build. 


DESIGN DATA for welded steel construction is 
available to engineering students in the form of 
Bulletins and Handbooks. Write . . . 


THE LINCOLN ELECTRIC COMPANY 
Cleveland 17, Ohio 


THE WORLD'S LARGEST MANUFACTURER 
OF ARC WELDING EQUIPMENT 
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briefing the news 


Resistance to Rust Disease 


It has been announced that by the use of nuclear particles from 
the atomic pile at Brookhaven National Laboratory at Upton, New 
York it has been possible on a laboratory scale to induce disease 
resistance to oat rust in a single variety of oats which was previ- 
ously very susceptible to it. However, the strain is not yet available 
in commercial quantities. 

The announcement was made by Dr. Calvin F. Konzak, Brook- 
haven biologist, at the afternoon session of the American Society 
of Agronomy. The subject of his talk was “Mutations in Oats In- 
duced by Thermal Neutron Irradiation.” 

At the agronomy meeting, Dr. Konzak told how in 1952 he ex- 
posed several hundred oat seeds of the Mohawk variety to neutrons, 
the nuclear particles which emerge from uranium atoms as they 
split in a nuclear reactor. The seeds were lowered through the thick 
shield surrounding the Brookhaven nuclear reactor, and the nue- 
trons were allowed to impinge upon them up to eight hours. 

The seeds were then planted near Aberdeen, Idaho, where the 
Mohawk strain thrives, Dr. Konzak explained, thus minimizing any 
weakness which radiation may have caused in the seeds. Location 
of the second generation was not a key factor, so when this crop 
was harvested seeds were shipped for planting at Brookhaven in 
the summer of 1953. 

As they grew Dr. Konzak artificially inoculated the second- 
generation plants with oat stem rust race 7a, to which the Mohawk 
strain is particularly susceptible. The rust fungus spread uniformly 
throughout the oats nursery, affecting all but a few plants. For each 
of these plants, it was demonstrated that infection had taken place, 
but that the plant had a resistance which prevented damage. 

This fall, seeds from the third generation of the resistant 
plants were tested in the greenhouse. Resultant plants were inocu- 
lated with race 7a, and resistance was demonstrated, confirming 
the summer’s results. 

Dr. Konzak stated that as far as is now known the new strains 
have the desirable characteristics, including high yield, of the orig- 
inal Mohawk variety. These strains are being tested further. Studies 
are also in progress looking toward a better understanding of the 
genetic nature of the radiation-induced change, so these changes 
can be used to greater advantage in hybridization. 

In his talk the Brookhaven scientist pointed out that the pos- 
sibility of using radiations for the production of mutations has been 
known for many years. Some geneticists have felt that radiation- 
induced mutations are almost certain to be detrimental to the plant 
and, for this reason, the use of the radiation technique has not had 
ready acceptance by plant breeders in this country. However, in 
recent years, Swedish workers have succeeded in producing muta- 
tions in barley which are superior to the parent variety in yield 
as well as straw strength. 

Dr. Konzak stated that the usefulness of the radiation method 
of inducing mutations is by no means confined to developing disease- 
resistant strains of oats. Also, the resulting mutations possess no 
radioactivity which would make them unfit for food purposes. 
Changes in a wide variety of plant characteristics might be caused 
in this way, leading to an improvement of many crops. 

Dr. Konzak told how a program is now under way at Brook- 
haven National Laboratory, in collaboration with the Department 
of Agriculture and a number of state agriculture experiment sta- 
tions. The object is to find beneficial characteristics in other varie- 
ties and in other crops. He emphasized that the radiation technique, 
however, is to be thought of as supplementing hybridization as a 
method of plant breeding. He felt that the use of neutron and other 
radiations to produce useful mutations in plants will play an im- 
portant part in future plant improvement. 
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THE DU PONT 


DIGEST 


Production 
Supervision 


Requires Knowledge of Materials, Machines, and Men 


a Mare ae 


Wm W. Kinsley, M.S. in M.E., Penn. State 


a 


1949 (left), production supervisor 


in Du Pont textile fiber plant, is introduced to new operator by foreman. 


Keeping production rolling in a mod- 
ern industrial plant is a job that ap- 
peals to men trained in many 
branches of science and engineering. 
If you are looking for opportunities 
in this field, you won’t have to look 
far at Du Pont, where more than 
1,500 members of the technical staff 
are engaged in production supervi- 
sion. 


To qualify, a man must be able to 
understand both the mechanical and 
chemical phases of production. In 
addition, he should be a good planner 
and, above all, havea knack for work- 
ing with others. 


Production supervisors are respon- 
sible for care of plant facilities, sup- 
ply of raw materials, supervision of 
operation and maintenance, cost and 
shipment of finished products, as well 
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as personnel relations, training and 
safety. 


Since Du Pont makes over 1,200 
products and product lines, it can 
offer many opportunities in a wide 
variety of operations to men inter- 
ested in production supervision. In 
Du Pont’s Organic Chemicals Depart- 
ment, forexample, most technicalmen 
start in plant development groups, 
where they gain a background in both 
the technical and economic aspects 
of manufacture. Those with interests 
and abilities in production may then 
transfer to that field to acquire fur- 
ther, and more detailed, experience. 
Advancement leads to jobs as Build- 
ing Supervisor, Senior and Chief Su- 
pervisors, and Superintendent. 


The responsibilities of these super- 
visory levels vary, depending upon 


George B. Bradshaw, Jr., B.S. Ch. E.., 
M.1I.T., Asst. Supt., inspects a unit used 
in ammonia synthesis operation. 


the men, the operation, and the prod- 
ucts. 


For example, in manufacturing 
dyes, up to 50 different operations 
may be carried out. Production and 
maintenance must be carefully 
planned and scheduled so that all 
needs for finished product are met. 
Temperature, pressure, and quality 
of reactants must be carefully con- 
trolled to insure that each batch of 
dye will match previous batches ex- 
actly. 


In making each color, from 6 to 10 
different unit processes may be called 
upon. And, in the course of time, all 
the unit operations known to chemi- 
cal engineering come into play. Obvi- 
ously, production supervisors have 
excellent opportunities to use and ex- 
pand their technical knowledge and 
ingenuity. Equally important, they 
can acquire background and varied 
experience that prepare them for ad- 
vancement to responsible positions 
in management and administration. 


ASK FOR “Chemical Engineers at 
Du Pont.” New illustrated booklet de- 
scribes initial assignments, training and 
paths of promotion. Just send post card 
to E. I. du Pont de Nemours & Co. 
(Inc.), 2521 Nemours Building, Wil- 
mington, Delaware. Also available: 
“Du Pont Company and the College 
Graduate” & ‘‘Mechanical Engineers 
at Du Pont.” 


806. us. pat OFF 


BETTER THINGS FOR BETTER LIVING 
. » THROUGH CHEMISTRY 


Watch “Cavalcade of America,” on Television 
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Austin Bush, Rensselaer, ’50, 
Helps Develop New Pum 


AUSTIN BUSH, inspecting stuffing 
box assembly on boiler feed pump. 


Reports interesting project engineering assignments at Worthington 


“Despite its size as the leading manufacturer in its 
field,” says Austin Bush, “I have found Worthington pays 
considerable attention to the interests of the individual. 
The company’s excellent training program consists of 
several months of working with the various types of 
equipment manufactured, augmented by technical lec- 
tures, and talks on the organization of the corporation. 

‘Following this training, I was given an opportunity to 
choose the department in which I wanted to work— 
engineering, sales, or manufacturing. My choice was 


FOR ADDITIONAL INFORMATION, sce your College Place- 
ment Bureau or write to the Personnel and Training De- 
partment, Worthington Corporation, Harrison, New Jersey. 


the engineering department where I have already been 
assigned to several interesting projects. 

“In addition to the training program, the members of 
our engineering department hold monthly seminars at 
which engineering topics of general interest are discussed. 


“Opportunities for advancement are good, and pleasant 
associates make Worthington a fine place to work.” 

When you’re thinking of a good job, think high—think 
Worthington. 


—— 
——— 


a) 
: SLAIN: ; MO 
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psychology, the machine 
and society 


By Dr. Leonard Carmichael 


Dr. Carmichael 


Following is the text of the Eighth Annual 
Arthur Dehon Little Memorial Lecture, de- 
livered November 17, in the Walker Memorial 
at the Massachusetts Institute of Technology 
by Dr. Leonard Carmichael, Secretary of the 
Smithsonian Institution, 


Last spring in the sky over Korea when a pilot 
in one of our fast jet planes sighted an enemy jet 
approaching, he had to respond quickly, if at all. 
The human eye-nerve-muscle system requires at 
least one-fifth of a second to operate after such 
stimulation. If a directional movement trend in 
another plane is to be estimated, a much longer 
time is needed. During the period required for 
effective human response, two jets move hundreds 
of feet from where they were when the stimula- 
tion was initiated. In 1909 at the first Gordon- 
Bennett air race the winning plane averaged just 
over forty-seven miles per hour. Today plane 
speeds of more than fifteen times this rate are 
not uncommon, whereas the average speed of the 
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operation of the human sense organs, brain, and 
muscles has not changed in these years. Indeed, 
it is very doubtful whether the best human re- 
action time of an ace pilot of the Korean war was 
different from that of a leading archer of the 
New Stone Age, when the bow and arrow had just 
been developed by the neolithic counterpart of 
our Atomic Energy Commission. 

There is thus a hard reality behind some of 
the present-day lurid science fiction: Men have 
now made machines that are challenging the in- 
born anatomical and mental limitations of their 
masters, Furthermore, in the past few years in- 
crease in speed of travel, ease of world communi- 
cation, potential military destructiveness, and the 
eradication and control of disease have violently 
upset the slowly evolved balance of the ages be- 
tween the individual and his material and social 
world. These facts emphasized the need for a 
scientific consideration of man’s fixed and some- 
times inborn physiological and _ psychological 
capacities, in relation to novel and ingenious 
machines, to newly released energy sources, and 
especially to political and economic systems that 
are now so rapidly transforming the world. 

Man had studied and speculated about his nat- 
ure for many centuries. Probably ever since he 
first saw his reflection in a prehistoric pool he has 
wondered about himself. Throughout the ages, 
theologians, lawyers, physicians, philosophers, 
poets, myth-makers, and more recently anthrop- 
ologists, psychiatrists, geneticists, physiologists, 
sociologists, and many other specialists, as well 
as psychologists, have pondered aspects of the 
great question: “What is man?” None has yet 
produced the final answer. Not even the most 
ardent present-day advocates of the usefulness of 
psychology would dream of maintaining that this 
one area of study alone can ever give a full reply 
to this obdurate riddle of the sphinx. Neverthe- 
less, modern experimental psychology has de- 
veloped some useful techniques and is still 
obtaining factual, fundamental information about 
human nature. The present-day relationship be- 
tween human beings and machines and society is 
being made more understandable by this science 
in more than a few respects, When the student of 
mental reactions is asked, “What are the capa- 
cities of human individuals?” his answer today 
is far from complete, but it is possible to ap- 
proach an answer, in modest, factual terms. 

The wise psychologist does not attempt to pre- 
dict the nature of the end products of human 
artistic creation, or try to determine the boun- 
daries of man’s highest intellectual] potentialities 
or spiritual and aesthetic insights. Rather, psy- 
chologists try to describe, wherever possible in 
quantitative terms. basic mental processes, which 
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are often shown to be related to the anatomical 
and phsysiological living machinery of a unique 
primate called Homo sapiens. 

Many questions similar to the following can be 
asked and to a limited degree answered by scien- 
tific psychology: “What is the average difference 
between man’s fastest reaction to a sound and to 
a light?” “How fast and how accurately can dif- 
ferent human individuals learn specific items of 
information, such as series of numbers?” “How 
rapidly does forgetting of specific new associa- 
tions take place?” “How do individuals vary in 
the composite of abilities, sometimes called in- 
telligence?” “What are the typical changes in the 
expression of emotion as an individual grows 
from babyhood to adult life?” “What is the effect 
of sleep deprivation on skilled motor perform- 
ance?” “How is language related to thought?” 

The extent of new knowledge in this field is 
illustrated by a handbook of “Human Engineer- 
ing Data” recently published by Tufts College 
psychologists under contract with the Navy. This 
book, which has the external dimensions of the 
New York City telephone directory, is a compila- 
tion of the present state of useful psychological 
facts about the measurable traits and abilities 
of human beings. Its pages give hundreds of 
tables and graphs representing the results of ex- 
perimental study of specific aspects of mental 
capacity. Many of the tables show averages and 
also give extremes of variation. In such studies 
of human mental characteristics, individual dif- 
ferences are recognized as important. There is no 
better established fact about men, women, and 
children than that variation is the most invari- 
able law of nature. The amazing range of human 
capacity in any population is one of the first 
facts to be recognized by one who is concerned 
with making better machines for human oper- 
ators or even with speculation about social, poli- 
tical, or economic theory or reform. 

In general, therefore, the information made 
available as a result of experimental psychology 
is fundamental in concrete thinking concerning 
the present-day changing relationships between 
man and his world, The engineer who builds a 
new Diesel locomotive is limited by the prop- 
erties of the materials he uses. The weight, ten- 
sile strength, heat resistance, elasticity, and other 
characteristics of the metals he employs do not 
predetermine the shape into which the material 
is to be fabricated. On the other hand, parts of 
such engines cannot be made of metals that have 
other than very specific characteristics. The same 
relationship holds for one who would consider 
how modern machines and present-day society 
are related to the inborn traits of every human 
being. “Which of you by taking thought can add 
one cubit unto his stature?” also applies to other 
characteristics besides height. The jet pilot, al- 
ready referred to, cannot by thought, education, 
or wishing speed up beyond a certain fixed point 
the time his nerves must take in responding to 
external stimuli. Anyone concerned with the con- 
struction of new airplanes or with training pilots 
to fly such planes in formations, or with develop- 
ing a better political or economic system, must 
not forget that physiologically and psychologi- 
cally men have a large number of inborn capa- 
cities and many specific limitations. 
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As a first conclusion of this paper, therefore, 
may it be suggested that a modern and effective 
understanding of men will certainly involve a 
number of levels of study? Among the types of 
information that will be required in considering 
man’s complex relationships to his total environ- 
ment will be as accurate as possible a knowledge 
of the basic makeup of human beings. 

Much more research in basic scientific psych- 
ology is therefore an urgent need of our age. “If 
only,” says Prof. J. A. Richards (Harvard Univer- 
sity), “something could be done in psychology 
remotely comparable to what has been achieved 
in physics, practical consequences might be ex- 
pected even more remarkable than any that the 
engineer can contrive. The first positive steps in 
the science of the mind have been slow in coming, 
but they are beginning to change man’s whole 
outlook.” Our educational system, too, may well 
be planned so that proper and adequate training 
in psychology may be given and so that enough 
able young men and women in each generation are 
allowed an opportunity to become experts in this 
field. Experimental psychology and human en- 
gineering have contributions to make to machine 
design and what is more important even to social 
understanding. 

Let us now look at the second noun of our title, 
the machine. Many of the pleasant and interest- 
ing, as well as many of the alarming, character- 
istics of our age are a direct result of machines 
and of other new processes and procedures follow- 
ing upon man’s growing understanding of pure 
and applied science. The past fifteen decades have 
seen more developments which are based on quan- 
titative and exact methods of studying nature 
than all preceding ages of history. During this 
period, in such societies as ours, science has made 
possible the release of man from drudgery in a 
way that was previously unthinkable. New sources 
of energy, and now atomic power itself, have been 
substituted for the old inefficient and painful work 
of human or animal muscles. Some great periods 
of the past were based upon the forced labor of 
mute human slaves. Today machines, our new and 
willing servants, relieve us from much of the re- 
lentless work that was accepted as inevitable by 
the unbroken line of our toiling ancestors. 

Novel electronic systems are today being de- 
veloped, for example here at the Massachusetts 
Institute of Technology, which will further lift 
the curse of drudgery not only from man’s biceps 
and triceps but even from his mind. If human 
beings by their social blundering do not bring on 
war or political chaos and thus capriciously spoil 
this process, we may logically hope that the tech- 
nology of the present and future will be even 
more humanly valuable than it has been in the 
past. It must be remembered also that advances 
in medical and public-health fields in the last 
generation have been without precedent. The aver- 
age length of life has been increased and human 
beings have been relieved in an almost unbeliev- 
able way from much of their physical suffering, 
which, like muscular toil, had always before been 
accepted as the inevitable lot of all sons and 
daughters of Adam. 

The support of research in pure and applied 
physical and biological science is thus eminently 
worth while. If society is to operate efficiently the 
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best modern psychological and personnel proced- 
ures must be used to discover in each generation 
those individuals who are best qualified to be 
educated so that they may in their turn carry on 
effective research and development in these fields. 
Such able individuals should also be encouraged 
to undergo the self-discipline and the training in 
mathematics and other basic fields of study re- 
quired of those who are to do real research in 
science. This kind of preparation is absolutely 
essential to those who would wisely direct and 
maintain as well as develop the machines, pro- 
cesses, and services on which the modern world 
depends. Nature does not provide enough children 
in each generation who have outstanding mathe- 
matical and other academic aptitudes, as well as 
the personality characteristics necessary to be- 
come true modern scientists, to allow any to be 
wasted. It has been suggested that creative re- 
search of the highest order in the quantitative 
physical sciences can be expected only from se- 
lected individuals in the upper two percent of the 
population in measured intellectual ability. Such 
rare and valuable talent bearers should be nur- 
tured and helped to use their inborn capacities for 
the welfare of our scientifically based age. The 
world cannot afford to squander its scientific man- 
power! It is particularly wasteful of human re- 
sources when individuals, recognized as singularly 
talented and perhaps well trained in certain scien- 
tific or technical specialties, are allowed or re- 
quired either in military or civilian life to perform 
tasks that others can do as well or even better. 

Dr. Arthur D. Little, again, saw with peculiar 
clarity the need of fostering able scientists. Men 
of science constituted for him a separate Fifth 
Estate in society. He said in a memorable para- 
graph: “This Fifth Estate is composed of those 
having the simplicity to wonder, the ability to 
question, the power to generalize, the capacity to 
apply. It is, in short, the company of thinkers, 
workers, expounders, and practicioners upon 
which the world is absolutely dependent for the 
preservation and advancement of that organized 
knowledge called science.” 

As a second conclusion of this paper, then, it 
may be suggested that society should give full 
attention to the discovery of human talent and to 
the effective education of promising leaders in 
pure and applied science and, it may be added, in 
other worth while scholarly fields. That all men 
are not born equally able to use mathematics is 
but one of many facts that must be accepted by 
those who are to plan wisely for the education of 
our youth for effective service to society. 

From time to time we hear the monstrous 
notion proposed that a moratorium on scientific 
research should be established. Those who make 
such suggestions mistakenly blame science for our 
present social ills. Can anyone, however, with 
clear eyes doubt that the world now needs more, 
not less, science, and a wider, not more restricted, 
recognition of its implications and importance? 

Men still ask themselves over and over again: 
Why have human beings who have made such 
good machines and such progress in understand- 
ing the cause and cure of many human illnesses, 
failed in creating a just and stable national and 
world social order? The author of this paper 
knows that he cannot answer this great question, 
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but he still believes that it is worthy of the best 
thought of all of us. In the first place, the fact that 
the world has not yet developed a thoroughly 
workable political and economic organization can- 
not be blamed upon the failure of many men to 
consider the matter. For centuries philosophers, 
statesmen, political scientists, aspiring dictators, 
and even glittering soldiers of fortune like Napo- 
leon have thought and talked about the need 
for social and political change and improvement 
on a world-wide scale. Sometimes it almost seems 
that society has suffered not so much because it 
has failed to consider its own improvement but 
rather because it has been tampered with by too 
many would-be reformers. Many of these advo- 
cates of social change have not understood or 
wanted to understand what we have called in this 
paper the basic nature of human beings. 

The kind of thinking that has been so triumph- 
antly successful in developing purely mechanical 
systems has not always worked when applied 
hastily to man’s relationship to man. Edmund 
Burke, who was certainly one of the outstanding 
political scientists and philosophers of the eigh- 
teenth century, emphasized this fact. He spoke of 
ignorant men who were not fools enough to 
meddle with their own clocks but who still felt 
free to advocate the taking apart of society, and 
the disrupting of its immemorial springs, balance, 
counteractions, and cooperating powers. 

For years sociologists have said that in some 
respects society is like an organism. This analogy 
may be carried too far, but it does seem to be 
true that in old and well-established communities 
there is an almost organic unity in the structural 
pattern of social living. Successful, modern physi- 
cians do not try to create new organisms in the 
place of the patients they are called upon to treat. 
Medicine rather has learned to alter the processes 
that interfere with health and to recognize that a 
real cure is usually the result of restorative pro- 
cesses inherent in the body. These processes may 
be thought of as part of the body itself and have 
been produced by millions of years of organic 
evolution. This approach of the modern medical 
scientist may have a lesson for the social and 
economic reformer. Today, however, looking back 
at the social changes that have been advocated in 
the relatively few years since the French Revolu- 
tion, one can hardly escape the conclusion that 
would-be social doctors have all too often tried to 
put together a new society and not to cure the 
old one. They seem not to have realized that some 
aspects of man’s social organization like the hu- 
man species itself have grown by the slow evolu- 
tion of possibly a million years of man’s living 
with man on this planet. Some inborn and essen- 
tially unchanging physiological and psychological 
characteristics of the human organisms make cer- 
tain social patterns more effective than others. 

Social advances in recorded history there cer- 
tainly have been. Democracy as we know it at its 
best is an example of such progress in man’s 
estate. The abolition, in many parts of the world, 
of human slavery is another sure advance. It is 
distressing to realize, however, as we think of 
both democracy and the abolition of slavery, that 
we are living in an age in which new patterns of 
dictatorship and of human servitude are again 
being fostered by some of those who talk most 
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loudly about creating society on a new mechanical 
plan. 


In view of our present world conditions it is 
surprising to remember that many of our aca- 
demic parents and grandparents convinced them- 
selves that all or almost all social change of any 
sort was real social progress. Many of them had 
the simple faith that various types of social dis- 
ruption, which they advocated, would lead to so- 
cial uplift for the benefit of mankind everywhere. 
Some Victorian intellectual leaders adopted un- 
critically what now seems to have been a decep- 
tively attractive general idea. They looked at the 
most external aspects of Darwinian biological evo- 
lutionary theory and then suggested that the 
same factors-which were assumed to have oper- 
ated during millions of years in the development 
of species of plants and animals could be counted 
on in a few decades of human planning, or telic 
social evolution, to establish a wholly new society. 
These reformers never dreamed of the difficulties 
of our age that followed the social upheaval they 
did so much to promote. In nineteenth century 
England many academic reformers cheered in a 
polite way as the age-old influence of the Estab- 
lished Church and of religion in general was being 
undermined. They saw only good in the passing 
of the remnants of the ancient stratification of 
society. They closed their eyes to the fact that 
many of those who were born to so-called special 
privilege traditionally recognized that they had 
inherited, along with the rights and status of 
their class, certain inescapable social obligations. 
The reformers who rejoiced most at the passing 
of the established order did not have clear enough 
eyes to foresee that the theory of social change 
they advocated would later be stretched to form 
a basis for a police state and the denial of human 
personal liberties. 

As Dr. Russell Kirk has recently sagaciously 
and persuasively pointed out, from the time of the 
French Revolution on there have been those who 
have seen the dangers inherent in unbridled social 
change. John Adams, our second President, was 
such a philosopher. So was the often misunder- 
stood English statesman Disraeli, and in a very 
different way, Matthew Arnold. There have been 
many others. In more recent times George San- 
tayana, Irving Babbitt, Paul Elmer More, T. S. 
Eliot, and Peter Viereck have made clear some of 
the errors in much of the thinking of the social- 
ists, collectivists, and disrupters generally. 

Jeremy Bentham, John Stuart Mill, and other 
utilitarians and fabian socialists were great hands 
at suggesting how Humpty-Dumpty-like human 
society could be broken apart. It now seems that 
they, like all the king’s horses and all the king’s 
men, were not equally good at suggesting means 
by which the organic structure of our slowly 
evolved society could again be regenerated after 
it had been shattered. Not a few modern thinkers 
agree, and with some reason, that our civilized 
world owes many of its worst disorders to the 
verbal blandishments of the romantic writings of 
Rousseau. Certainly no philosopher ever espoused 
a much more unrealistic psychology of human 
nature than did this brilliant vagabond and revo- 
lutionary thinker. After the fall of the old regime 
in France a whole succession of dreamers, utop- 
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ians, and sentimental socialists in various coun- 
tries, often explicitly influenced by Rousseau, 
advocated turning many of the established laws 
and principles of society upside down. The idea 
that a freely competitive economy is a high ex- 
pression of man’s inborn nature seems currently 
to be gaining ground as the practical impossibili- 
ties of the so-called classless society of socialism 
or communism are disclosed. That the legal sanc- 
tity of private property is a prime guarantee of 
our human freedoms is probably better recognized 
today than at any other time in the past century. 

Even the late Maynard Keynes, not always the 
most conservative of economists, recognized the 
point of view here being considered. Dr. Kirk, in 
his recent admirable book, The Conservative Mind, 
quotes Keynes as saying: “Benthamism I do now 
regard as the worm which has been gnawing at 
the insides of modern civilization and is respons- 
ible for its present moral decay. We used to regard 
the Christians as the enemy, because they ap- 
peared as the representatives of tradition, con- 
vention, and hocus-pocus. In truth it was the 
Benthamite calculus, based on over-valuation of 
the economic criterion, which was destroying the 
quality of the popular Ideal.” Kirk summarized 
Keynes as asserting that “the final reductio ad 
absurdum of Benthamism is known as Marxism; 
drained of spirit and imagination by the gross 
objectives of the Utilitarians, we have ended de- 
fenseless before this brutal descendant of Ben- 
tham’s philanthropy.” 


In many places today therefore a new convic- 
tion is growing that what ails our age is not some 


ancient political, ecohomic, or social cancer, but 
rather a loss of the old understanding that virtue 
in the individuals who make up society is basic 
in creating a good, just, free, and achieving social 
order. The rash theorists and self-seeking politi- 
cians who have attacked existing organic social 
orders have often sneered at this age-old idea. For 
example, many of the self-styled liberals of the 
nineteenth century believed that a society could 
exist without religion, but this assumption has 
never been demonstrated through a series of gen- 
erations. They also underestimated the importance 
of the slowly evolved traditional wisdom of man- 
kind and the power of custom, that universal 
gyroscope of society, in the effective control of 
human beings and especially in the ordering of 
the lives of those of limited capacity in the use 
of abstract verbal principles. Practical ideals and 
a fixed scale of human values were recognized, 
taught, and acclaimed, if not always lived up to, 
by the old system. Politeness and courtesy, some- 
times called the minor morals or the lubricants of 
society, also were handed down from the past to 
make social living more pleasant. All too often 
these intangible and in some respects truly spir- 
itual characteristics of man’s ancient mores were 
thrown out by its sudden would-be reformers with 
their superficially mechanistic ideas. There were, 
to be sure, injustices and inequities in all the old 
orders of society. But those who saw reform as 
the mere provision of more and more superficial 
entertainment and greater and greater idleness 
for larger and larger groups of people were set, it 
now appears, on copying the worst and not the 
best of the old society they were trying to over- 
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ADMIRE THE FOUNTAIN PEN, and ponder—how is abrasive belts or grinding wheels. Points are slitted by paper- 
it that it’s priced low enough for universal ownership, yet of — thin abrasive wheels. Clips are finished by barrel tumbling 
superior quality to the expensive product of just a few years with abrasive grain. CARBORUNDUM alone supplies all types 
back? Answer: precision production, ably abetted by the “man- _ of abrasives; quite naturally, many leading manufacturers, in 
made minerals,” silicon carbide and aluminum oxide by _ all lines, have established CARBORUNDUM as their one, depend- 
CARBORUNDUM.® Today, barrels are finished and polished by able, controlled-quality source of supply 


Where’s the limit to what you can do with 


CARBORUNDUWM’s “man-made minerals” ? 


EXTRA FURNACE LIFE you can measure not 
in weeks or months, but in years...that’s what 
CARBORUNDUM Super Refractories give you. Enam- 
eling furnaces, continuous or batch type, are typical: 
CARBORUNDUM provides a specific material for each 
furnace area, with specific properties to meet a spe- 
cific need. Knowing how to select and apply “man- 
made minerals” profitably has made CARBORUNDUM 
the world’s largest producer of Super Refractories. 

Products of the Refractories Division 


TWO-WAY RADIO generally has to depend, at 
one end,on a fluctuating power supply —the storage 
battery of an automobile. Leading makers of these 
communication systems incorporate GLOBAR® silicon 
carbide resistors :n the circuits. Their voltage-com- 
pensating characteristics and their extreme perma- 
nence (they have no moving parts) make them ideally 
suited to this service. | Made by the GLOBAR Division 


ssecroamw ance, write  CARBORUNDUM 
‘Man-Made Minerals by CARBORUNDUM. "’ Ir Write to for help on 


describes how imaginative thinking—yours nanietinne Weabe wank 
and ours—can put ‘‘man-made minerals”’ to 


work for you. Write for it on your business your problems that “man-made minerals” may solve 


letterhead. No obligation, of course 


———  —- THE CARBORUNDUM COMPANY, NIAGARA FALLS, N. Y. —————_ 
Manufacturers of Refractories « Heating Elements « Resistors « Metal Additives » Grinding Wheels « Coated Abrasives « Sharpening Stones « Abrasive Grains 
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turn. As hours of work were decreased and pay 
increased the economic feasibility of skilled hand- 
work and its consequent artistic satisfactions to 
the worker were largely lost. It is a sad com- 
mentary that sometimes this precious new leisure 
has been occupied by activities no more construc- 
tive than wagering on dogs as they run after 
mechanical rabbits. 

Thus we return to the strange fact that men 
who have learned to release atomic energy, to 
bounce signals back and forth from the moon, to 
banish typhoid and yellow fevers, and to make 
electronic calculators do the work of tired brains, 
have failed to maintain the best intrinsic satis- 
factions, the highest ancient ethical and moral 
values and spiritual insights, in a changing so- 
ciety. It is all too clear that some of the would-be 
doctors of society, unlike modern scientific physi- 
cians, failed to recognize that human beings are 
not all alike and that they have inborn character- 
istics that must be dealt with by those who would 
effectively improve society. 

We are faced back to the conclusion that the 
basic psychology of those parts of human nature 
that are inborn ought not to be forgotten by the 
successful social engineer any more than the pro- 
perties of metals can be disregarded by one who 
plans to construct a good television receiver. As 
Lewis Mumford once put it, in an address before 
the American Association for the Advancement 
of Science, “The tendency to overlook the human 
end which our automatic organizations serve has 
begun to pervade our whole civilization; and in 
the end, if it is uncorrected, it may effectually 
undermine our best achievements . . . No matter 
how marvelous our inventions, how productive our 
industries, how exquisitely automatic our mach- 
ines, the whole process may be brought to a stand- 
still by its failure to engage the human personality 
or to serve its needs.” 

Radical social reformers have often tried to 
pretend that biological heredity was not important 
in psychology. William Godwin, a most fixed-eyed 
and unrealistic but strangely influential social re- 
former of the late eighteenth century, believed in 
the perfectibility of the human race in one gen- 
eration if the environment could only be changed 
in the right way. Many later would-be reformers 
have unthinkingly accepted this view. Even the 
great John Stuart Mill suggested that anyone who 
believed in inherited traits was an advocate of 
social reaction. In our own time this old scientific 
heresy, that inborn differences between men of 
the sort measured by aptitude tests do not exist, 
is still proclaimed as a new truth in Russia. In 
holding this position at least at the verbal level, 
the steel-handed present-day Russian Communists 
are walking in the path of the visionary nine- 
teenth-century melioristic reformers who pre- 
ceded them. Intelligence tests in education are 
now proscribed by Moscow. Such measuring de- 
vices are said to demonstrate differences that 
cannot exist in the so-called perfect environment 
of a communist state. It would be interesting to 
know through what back door a realistic recog- 
nition of inborn individual differences is now in- 
troduced in Russian education. That such differ- 
ences exist in Russia as well as in America is as 
sure as is the existence of chromosomes. It is 
true, of course, that modern psychology must deal 
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with both inborn and culturally determined traits, 
for ordinarily both chromosomal determination 
and environmental forces cooperate in producing 
each physical or mental performance of every per- 
son. But to ignore inherited differences in indiv- 
— is to close one’s eyes to most important 
acts. 

Is it not fair to say, therefore, that one of 
the worst mistakes of the superficially mecha- 
nistic reformers of society has been their will- 
ingness to forget that society is made up of in- 
dividual free organisms with conservative and 
yet varying brains and muscles? To put this in 
in another way, is not a good society made up 
of bad individual men impossible? Certainly 
this is true, in spite of the satirical arguments 
of such tongue-in-cheek philosophers as Bernard 
de Mandeville who have attempted to assert 
that private vices make public benefits. A group 
of people of varying inborn abilities but alike 
in trying hard to be honest, unselfish, chari- 
table, virtuous, diligent, self-reliant, and full 
respecters of private property, would not need 
to worry too much about external sccial or eco- 
nomic reform. 

This point of view makes it clear that what 
Peter Viereck has well called the “revolt 
against revolt” should now challenge our full 
attention. Have we not been living too long in 
a world that has tried to pretend that social up- 
heaval is always social progress? Destructive 
social reformers often have sweet tasting and 
mysterious medicines to propose. Such men in 
our time begin by suggesting new legislation 
that seems to give something for nothing. Har- 
old Laski, for example, always could attack 
what he called “privilege” as he advocated more 
socialization of industry. Envy may for a time 
be a satisfactory motive to be used by the self- 
ish demagogue to get votes, but it is a bad sen- 
timent on which to build a stable and achiev- 
ing society. When legislation does not produce 
the results hoped for by the reformers more 
and more police action is demanded. Those, how- 
ever, who see that the organic structure of so- 
ciety must be maintained and slowly made bet- 
ter by improving the personal character of in- 
dividual human beings are at a disadvantage 
in combating the schemes of the wholesale de- 
structive advocates of social change. Those who 
believe in self-discipline first have no simple 
and easy patent medicine to prescribe. All that 
such conservative and true reformers can sug- 
gest is more adherence on the part of more peo- 
ple to the highest ethical and religious teach- 
ings and more of the right sort of education 
fitted for individuals of differing interests and 
inborn talents, Social improvement of this sort 
is usually within the reach of every individual, 
but it requires first the hard work of self-re- 
form and not the iconoclastic fun of pulling 
down others who externally seem more fortu- 
nate or who have been more diligent and 
thrifty. 

When we think here of the education of indi- 
viduals let us not forget that the objectives of 
education are in the last analysis socially de- 
termined. In our political democracy and our 
tested and effective, competitive, free, capita- 
list economy we all have a responsibility to see 
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CHEMICAL PROBLEM... 


. .. inks that dry fast on today’s 
high-speed presses; print clear on 
many different surfaces, such as 
magazine covers and packages. 


SOLUTION... 


. . - quality-controlled resins, de- 
veloped by Hercules’ rosin re- 
search, that are tailor-made for 
many modern printing inks. The 
Pentalyn® series, for example, and 
Limed Poly-pale® Resin, are 
found in rotogravure, letterpress, 
and lithographic inks. Other 
Hercules resins are used in flexo- 
graphic (aniline) inks. Hercules 
also makes film-formers, such as 
nitrocellulose, ethy! cellulose, and 
Parlon®, for inks used on publica- 
tions, bread and soap wraps, and 
for printing on foil, cellophane, 
and other hard-to-print surfaces. 


COLLEGE MEN... 


This is but one example of the 
far-reaching chemical develop- 
ments in which you could partici- 
pate at Hercules—in research, 
production, sales, or staff opera- 
tions. It suggests the ways Her- 
cules’ products serve an ever- 
broadening range of industries 
and end-uses. 


Hercules’ business is solving problems by chemistry for industry... 
. .. soaps, detergents, rubber, plastics, paint, varnish, lacquer, textiles, paper. insecticides, adhesives, 
to name a few, use Hercules® synthetic resins, cellulose products, chemical cotton, terpene chem- 
icals, rosin and rosin derivatives, chlorinated products and other chemical processing materials. 
Hercules® explosives serve mining, quarrying, construction, seismograph projects everywhere, 


HERCULES POWDER COMPANY Wilmington 99, Delaware 


HER G ELE ES Sales Offices in Principal Cities 
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to it that our schools foster an education that 
makes possible the discovery of truth and the 
achievement of individual intellectual liberty. 
Harvard University’s now justly famous book 
“General Education in a Free Society” wisely 
begins with these words of Plato: “Youth is 
the time when the character is being molded 
and easily takes any impress one may wish to 
stamp on it. Shall we then simply allow our 
children to listen to any stories that anyone 
happens to make up and so receive into their 
minds ideas often the very opposite to those we 
shall think they ought to have when they are 
grown up?” 

If this statement from the Republic is ac- 
cepted we are today challenged to re-examine the 
question as to whether, under the influence of 
a shallow and often misunderstood positivism 
and an incomplete naturalism, American edu- 
cation has not in the past generation turned too 
sharply away from all instruction that had as 
its aim the inculcation of fixed systems of val- 
ues. If a free and stable society depends on citi- 
zens who act as they do because they are try- 
ing hard to live up to high ethical standards, 
then let us do what we can to raise up new gen- 
erations that know what these standards and 
scales of values are. ‘ 

It is easier, of course, to talk about the teach- 
ing of ethical and even esthetic values than to 
say how such instruction should be given in a 
free democracy. Certainly, however, an educa- 
tion aiming to accomplish such ends will em- 
phasize studies that acquaint the members of 
each new generation with the true wisdom of 
the race concerning the best ways in which men 
can react to one another. The study of biology, 
anthropology, sociology, economics, political sci- 
ence, social history, psychiatry, and psychology 
will help in providing a basis for this under- 
standing. But these fields alone will not provide 
the needed humanistic value scales because in 
their very nature these sciences must be objec- 
tive and factual. 


The conclusion seems forced upon us, there- 


fore. with new inevitability that an education, 


which is to make free, sensitive, socially re- 
sponsible individuals with self-accepted value 
systems must emphasize the great body of stud- 
ies, such as religion, law, history, and literature, 
that represents the noblest human wisdom of 
the past—‘“the best that has been thought and 
said in the world.” To put this another way, it 
seems that the education of individuals who are 
to have the persistence, the courage, and the 
stamina to reform themselves before they try 
to reform society will require a sympathetic 
study of the best parts of those strands of our 
intellectual tradition which we call the humani- 
ties. 

This conclusion, of course, is not novel. Stu- 
dents here at the Massachusetts Institute of 
Technology are naturally and most properly of- 
fered unsurpassed opportunities to study the 
physica] sciences and the whole range of mod- 


. ern applied technologies. In recent years, how-. 


ever, under the far-sighted educational states- 
ore of Dr. Karl T. Compton and President 
James R. Killian, Jr., this world renowned 8sci- 
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entific research institution has emphasized ba- 
sic instruction in the humanities. Thus an effort 
is made to have students here become not only 
scientists and technologists but also wise human 
beings who understand the intellectual, artis- 
tic, and spiritual traditions and values that 
mankind has gradually beaten out for itself 
through the ages. This fortunately is a point of 
view in higher education that today is sweep- 
ing to new recognition everywhere in America. 
The old destructive educational revolution of 
the last generation that tried to banish values 
from school and college work is being unmasked 
as a destroyer of much that was of heat impor- 
tance to a stable and achieving society. 


In this great institution, and in others like it 
that are hospitable to many foreign students, it 
is good that this new point of view is being em- 
phasized. Visiting students from other lands 
and cultures should not only be given our math- 
ematical, scientific, and technological skills, but 
also should learn the true spiritual wisdom of 
our free western world at its best. 


Therefore, in recapitulation, as we think of 
psychology, the machine, and society, a few ba- 
sic conclusions emerge. Science in a most gen- 
eral sense has given great sections of modern 
men a high standard of living and an opportu- 
nity to provide themselves a life of health and 
comfort undreamed of in any ancient utopia. 
Further progress of this kind may be confi- 
dently expected if social and international dis- 
order does not prevent it. Modern psychology, 
although still far from being able to provide 
final answers to all relevant questions, does 
show that man’s understanding of his inborn 
and acquire make-up is important for technol- 
ogy and an understanding of society. 


In spite of these demonstrated advances, pes- 
simism about society is a dominant attitude of 
many thoughtful people in our day. Recent so- 
cial upheavals aggravate this gloomy stand. Is 
it not conceivable, however, that in their faith 
in the possibility of social progress, Victorian 
intellectual leaders were nearer the truth than 
are some of our modern writers? 

Man’s mammalian characteristics are mil- 
lions of years old, but man as a free intelligence 
is built to live in the future. The pilots of the 
atomic-powered airplanes of the year 2000 will 
have essentially the same conservative brain 
and muscles that our fathers possessed. Never- 
theless, our growing knowledge of psychology, 
the machine, and society seems ready to help us 
make such future pilots and others of their 
generation ethically and socially wiser and more 
satisfied with life than we are. If we are to ap- 
proach this better it seems clear that we must 
be prepared to spend more money and thought 
than in the past on improving the quality of the 
instruction we offer to all the youth of our race. 
If we hope to have a finer and more achieving 
society, education fitted to the aptitudes of each 
individual is a most promising tool. As we plan 
for the future place of education in our social 
order, let us have the courage to act as though 
we believe that the golden age is ahead and not 
behind! 
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diversification: 


another reason why 
Lockheed in 


California offers... 


better careers for engineers 


diversified production diversified development projects diversified living 


Huge luxury airliners, cargo transports, The most diversified development program You work better in Lockheed’s atmosphere 
fighters, bombers, trainers and radar search in Lockheed’s history is under way—and of vigorous, progressive thinking—and you 
planes are rolling off Lockheed assembly it is still growing. The many types of aircraft live better in Southern California. You enjoy 
lines. Twelve models are in production. now in development indicate Lockheed’s life to the full in a climate beyond compare, 
production in the future will be as varied in an area abounding in recreational 


as it is today—and has been in the past. opportunities for you and your family. 


This capacity to develop and produce such a wide range of aircraft 

is important to career-conscious engineers. It means Lockheed offers you broader 

scope for your ability. It means there is more opportunity for promotion with 
so many development and production projects constantly in motion. It means your 

future is not chained to any particular type of aircraft— because 
Lockheed is known for leadership in virtually all types of aircraft. Lockheed’s 
versatility in development and production is also one of the 
reasons it has an unequaled record of production stability year after year. 


Lockheed AIRCRAFT CORPORATION 


BURBANK, CALIFORNIA 
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Good 


Connections 
Electrically speaking 


New solderless method permits the making of Electrically powered ‘“‘wire wrap” 
very closely spaced connections, as shown on tool (above) and compressed air 


this experimental terminal block. 


00D CONNECTIONS are mighty important to us for, 
you see, we make more than a billion electrical 
connections each year. It takes that many to manu- 
facture and install complex telephone equipment in 
the Bell System. 


That’s why the revolutionary new method of making elec- 
trical connections without solder—a method created by 
Western Electric engineers together with their team- 
mates at Bell Telephone Laboratories—is indeed one 
of the significant engineering achievements of recent 


years. 


Like most really creative engineering jobs, the develop- 
ment of a tool to make solderless connections grew out 
of a problem. We had to find a way to connect our 
newly designed wire spring relay to other components 
in giant bays of switching equipment. This new relay — 
something of an engineering achievement itself—can 
have as many as 36 terminals in an area only 1-3/8’’ by 
11/16’’. Obviously, the conventional method of hand- 
wrapping and soldering wires onto the terminals is ex- 
tremely difficult in such a small area. 


After more than five years of research and experimenta- 
tion, the engineers came up with a pistol-like power tool 


be I Re Ei Sk nite SR EE ARR Serer et 


tool (below) for making wrapped 
solderless connections. 


capable of making mechanically sound solderless con- 
nections. Shown above are two tools now used at 
Western Electric manufacturing locations. They liter- 
ally shoot wire onto terminals... and do it surer, faster 
and less expensively than conventional methods using 
solder. That’s not all. The new “wire wrap” tool keeps 
equipment free from solder splashes, wire clippings and 
reduces bent and distorted terminals. Electrically, the 
‘‘wire wrap”’ tool gives a far better connection than can 
be made manually . . . the high pressure contacts are 
stronger, cleaner, more compact and more uniform. 


In keeping with the Bell System policy of sharing technical 
know-how with all of industry, Western Electric will 
make this tool commercially available to electrical 
manufacturing companies, such as radio, television and 
communications producers, through licensed tool manu- 
facturers. 


You're right if you think we’re more than a little pleased 
with our accomplishment. And as we have been many 
times before, we’re proud of the engineers in all fields— 
electronics, mechanical, electrical, metallurgical, chemi- 
cal, industrial—who uphold our reputation for leader- 
ship in fundamental manufacturing techniques. 


How a solderless connection is 
made: (1) Skinned wire ap- 
proaches the small flared open- 
ing in the tool tip. (2) Wire is 
inserted in hole. (3) Wire is 
bent and anchored by means of 
notch in side of gun tip. (4) 
Gun tip is slipped over rectang- 
ular wire terminal. (5) Spindle 
of gun tip rotates to wrap wire 
around terminal. (6) Six wire 
wraps around terminal com- 
plete electrically sound joint 
without soldering. 


A UNIT OF THE BELL SYSTEM SINCE 1882 


Manufacturing plants in Chicago, Ill. * Kearny, N. J. * Baltimore, Md. * Indianapolis, Ind. * Allentown, Pa. * Winston-Salem, N. C. 
Buffalo, N. Y.* Haverhill, Mass.* Lawrence, Mass.* Lincoln, Neb.* St. Paul, Minn.* Duluth, Minn. Distributing Centers in 29 cities and 
Installation headquarters in 15 cities. Company headquarters, 195 Broadway, New York City. 


56 


THE TECH ENGINEERING NEWS 





PHOTOGRAPHY AT WORK No. 4 in a Kodak series 


Photography helps 


a New Steel Mill 


roll into action 


Fairless Works, U. S. Steel’s new Eastern 
Seaboard mill, is now starting operations— 

and growing—at the same time. And camera and 
film play their parts in both. 


--. to help locate ore, 

plot transportation, 

lay out plants, control 

quality, improve production, 

U. S. Steel puts Photography to work. 


From ore through research and production, Photog- 
raphy is one of Steel’s important operation tools. It 
helped locate and appraise the new Venezuelan 
Cerro Bolivar deposits which sparked this great new 
seaboard mill. It helped chart the ore’s course to the 
sea—helped plan the plant and keeps a running rec- 
ord of its growth. And day after day it’s at work in 
the research lab improving steel metallurgy, and on 
the production line controlling quality. 

Countless numbers of America’s varied industries, 
large and small, use photography in many ways to 
save time, speed accomplishment, increase produc- 





tion, and cut costs. 
wilh 






In fact, so many new applications of photography 
are being found, that many well-qualified graduates 
in the physical sciences and in engineering have 
been led to find positions with the Eastman Kodak 
Company. Returning servicemen, too, have found 
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new opportunity here. 
If you are interested, write to Business and Tech- 
nical Personnel Dept., Eastman Kodak Company, 


Rochester 4, N. Y. 


Eastman Kodak Company 
Rochester 4, New York 


WE ASKED THESE RECENT COLLEGE GRADUATES: 


“WHY DID YOU JOIN GENERAL ELECTRIC?” 


“When I graduated from college I didn’t have a 
definite idea of what field of engineering | wanted to 
go into. I joined General Electric because I felt that 
G.E.’s engineering training program offered the best 
opportunity to move about freely in an organization 
whose activities include almost every branch of en- 
gineering. In this way | found the particular specialty 
for which I was best suited and most interested. 


“This has proved to be the case. In one year I have 


had assignments encompassing many fields of en- 


gineering activities, and I have been givén every 
opportunity to meet and work with experienced en- 
gineers in numerous engineering fields. 

“On the basis of the experience thus acquired, | 
have been able to make an intelligent choice of the 
particular field of engineering for which my talents, 


: seb : Sr GreRALD R. 
interests, and abilities are best suited. 


“J joined General Electric because of the many 
opportunities I found available for building a sue- 
cessful career. In my chosen field, manufacturing, a 
development program gives each individual the op- 
portunity to advance his own abilities and talents 
under experienced guidance. Work assignments, 
classroom instruction, and discussion periods give 
every opportunity for career development. Also, an 
opportunity for specialization is offered through working 
assignments in all major divisions of manufacturing. 
“Through assignments in these areas a_ logical 
decision can be made on final job placement. To me 
this seems extremely valuable in putting the right 
man and the right job together, and thereby greatly ea gor . 
enhancing the possibility for success.” Davin J. Ditton, U. of Til., BS, management. 


These are but two of the many reasons why hundreds of college graduates 
come with General Electric each year. These men are part of the large group of 
young people who are getting ahead fast—in an industry where there is broader 
scope for your ability . .. where your future is not chained ... where you work 
in an atmosphere of vigorous, progressive thinking. 

If you are interested in building a career with General Electric see your college 
placement director for the next visit of the G-E representative on your campus. 
Meanwhile, for further information on opportunities with G.E. write to College 
Editor, Dept. 2-123, General Electric Co., Schenectady 5, N. Y. 


GENERAL ELECTRIC 





